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1
HAND-HELD IMAGING APPARATUS AND
STORAGE MEDIUM STORING PROGRAM

CROSS REFERENCE TO RELATED
APPLICATION

The disclosure of Japanese Patent Application No. 2008-
186102, filed on Jul. 17, 2008, is incorporated herein by
reference.

BACKGROUND

1. Field of the Technology

The technology presented herein relates to a hand-held
imaging apparatus and a program. More particularly, the
present technology relates to a hand-held imaging apparatus
with which a user can perform editing with respect to a taken
image and a storage medium storing a program for achieving
editing with respect to a taken image.

2. Description of the Background Art

Conventionally, there exists a hand-held information-pro-
cessing apparatus disclosed in Patent Document 1 (Japanese
Laid-Open Patent Publication No. 2007-195830). The infor-
mation-processing apparatus is a foldable apparatus includ-
ing two housings which are foldably connected to each other.
Further, the information-processing apparatus includes a dis-
play screen in an inner surface of each housing (which is a
surface located inside when the information-processing appa-
ratus is folded) (a total of two display screens). On the
assumption that a user uses the information-processing appa-
ratus while holding the lower housing, an operation button is
provided on the lower housing of the information-processing
apparatus.

Further, as a hand-held information-processing apparatus
with a photographing function, for example, there exists a
mobile phone disclosed in Patent Document 2 (Japanese
Laid-Open Patent Publication No. 2006-311224). Similarly
to the information-processing apparatus disclosed in the
Patent Document 1, the mobile phone is a foldable apparatus
including two housings and two display screens which are
provided in inner surfaces of the two housings, respectively.
In the mobile phone, two cameras as imaging means are
provided in an outer surface and the inner surface of the upper
housing, respectively.

As other examples for an imaging apparatus, there exists
apparatuses disclosed in Patent Documents 3 to 7 (the Patent
Document 3: Japanese Laid-Open Patent Publication No.
04-156791, the Patent Document 4: Japanese Laid-Open
Patent Publication No. 06-276478, the Patent Document 5:
Japanese Laid-Open Patent Publication No. 01-297986, the
Patent Document 6: Japanese Laid-Open Patent Publication
No. 2002-125176, and the Patent Document 7: Japanese
Laid-Open Patent Publication No. 2004-320091). These
apparatuses each are an imaging apparatus including an input
device which allows an input to be performed for designating
aposition on a screen, such as a touch panel, a mouse, and the
like.

Further, conventionally, there exists an imaging apparatus
which takes an image with a camera and displays the taken
image, and the like on a display device. For example, the
above Patent Document 2 discloses a foldable mobile phone
with a photographing function as an imaging apparatus. The
imaging apparatus includes two vertically long housings
which are foldably connected to each other at short sides
thereof, and a display screen is provided in each housing. In
addition, a touch panel is provided on each display screen.
The above imaging apparatus allows the display screen to be
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provided substantially across an entirety of a surface of each
housing by using the touch panel as an input device. Thus,
while the mobile phone is reduced in size, an area for display-
ing information is made large.

Further, the Patent Document 8 (Japanese Laid-Open
Patent Publication No. 2001-142564) discloses an informa-
tion apparatus having a camera. The information apparatus
includes a body unit and a display unit which are pivotably
connected to each other by a hinge block. In the information
apparatus, the camera is disposed in the hinge block.

Further, conventionally, there exists an imaging apparatus
which is a foldable hand-held apparatus, such as a mobile
phone, and the like, which is provided with a camera to have
an imaging function. For example, Patent Document 9 (Japa-
nese Laid-Open Patent Publication No. 2003-333149) dis-
closes a foldable mobile phone having a camera. The mobile
phone includes two foldable housings, and the camera is
provided in an outer surface of an upper first housing (which
is a surface located on the outside of the mobile phone when
the mobile phone is folded). As a shutter button for perform-
ing a photographing instruction (an instruction to store data of
an image taken by the camera), a first shutter button is pro-
vided on an inner surface of a lower second housing (which is
a surface located on the inside of the mobile phone when the
mobile phone is folded), and a second shutter button is pro-
vided on the outer surface of the first housing. When photo-
graphing is performed while the mobile phone is opened, a
user performs a photographing instruction using the first shut-
ter button.

Meanwhile, conventionally, there exists a hand-held appa-
ratus, such as a mobile phone having a camera, and the like,
which includes an imaging function and a voice input func-
tion, and it is possible to take an image as well as to perform
voice input (including recording) with the hand-held appara-
tus. Further, when a user performs imaging and voice input, it
is preferable to display various information such as an image
being taken, and the like, to the user, and it is preferable that
a screen of a display device be located such that the user can
view the screen during operation.

For example, the Patent Documents 2 and 10-13 (the Patent
Document 10: Japanese Laid-Open Patent Publication No.
2004-274304, the Patent Document 11: Japanese Laid-Open
Patent Publication No. 2005-184060, the Patent Document
12: Japanese Laid-Open Patent Publication No. 2007-
201727, the Patent Document 13: Japanese Laid-Open Patent
Publication No. 09-247634) each disclose an information-
processing apparatus having a camera and a microphone.
Hand-held apparatuses disclosed in the Patent Documents
10-12 each include, in addition to a camera and a microphone,
two screens which are provided in two surfaces of a housing,
respectively. More specifically, the hand-held apparatuses
disclosed in the Patent Documents 10-12 each are a foldable
apparatus including two housings which are foldably con-
nected to each other, and two screens are provided in an inner
surface and an outer surface of one of the housings, respec-
tively. It is noted that the inner surface is a surface located
inside when the apparatus is folded, and the outer surface is a
surface opposite to the inner surface (a surface located outside
when the apparatus is folded). As described above, by pro-
viding the screens on both of the inner surface and the outer
surface, a user can view either screen either in a state where
the hand-held apparatus is opened or in a state where the
hand-held apparatus is closed, and the user can perform imag-
ing using the hand-held apparatus in either state.

Further, phones disclosed in the Patent Documents 2 and
13 each include two screens which are located on the same
side as a camera and a microphone. In other words, the phones
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disclosed in the Patent Documents 2 and 13 each are a fold-
able apparatus including two housings. The camera is pro-
vided in an inner surface of one of the housings, and the
microphone is provided in an inner surface of the other hous-
ing. In addition, the two screens are provided in the inner
surfaces of the two housings, respectively. According to this
configuration, a user can concurrently view the two screens
when using the phone with the two housings being opened.

(Problem 1) Problem regarding the above Patent Docu-
ments 1 to 7

The information-processing apparatus disclosed in the
Patent Document 1 does not have a camera.

In the mobile phone disclosed in the Patent Document 2, an
image being taken by the camera (a live image; an image
which is a taken image which is outputted from the camera
and displayed as a moving image in real-time) is displayed on
a display screen which is provided in a housing to which the
camera is mounted. This is because since a photographing
direction of the camera is opposite to a direction in which the
live image is displayed, the live image is displayed such that
a user can view the live image in the same direction as a
direction of viewing a real view, and thus it is easy for the user
to recognize where the user is photographing in the real view.
However, in the mobile phone disclosed in the Patent Docu-
ment 2, it is impossible to perform an editing operation with
respect to the live image.

Here, the editing operation with respect to the live image is
an operation for making a change to the live image, such as
superimposing on the live image an image which is prepared
in advance and referred to as a stamp image or a seal image
and an image which is handwritten by a user, and the like. As
an apparatus which allows such an editing operation to be
performed, there exit apparatuses disclosed in the Patent
Documents 3 to 7.

For example, in the imaging apparatus disclosed in the
Patent Document 3, it is possible to perform an input with
respect to a still image or a live image using a touch panel.
However, in the imaging apparatus, since a screen for dis-
playing a live image is located on a back side of a camera lens
(see FIG. 1 of the Patent Document 3), it is difficult to place
the imaging apparatus with the touch panel facing upward,
and a user cannot stably perform an editing operation (a touch
input operation) with respect to the touch panel.

Further, in an audio and video recording/displaying appa-
ratus disclosed in the Patent Document 4, a mouse is used as
aninput device for adding a handwritten image to a live image
which is displayed on a display section. Thus, it is impossible
to perform an intuitive editing operation of directly touching
a live image. In addition, since a photographing directionof'a
camera cannot be changed to an up-down direction when the
audio and video recording/displaying apparatus is placed, a
degree of freedom of photographing is limited when the audio
and video recording/displaying apparatus is placed.

Further, according to an apparatus disclosed in the Patent
Document 5, it is possible to superimpose an image created
by a user using a digitizer on a taken image. However, in the
above apparatus, the user merely creates in advance an image
using the digitizer and superimposes the created image on a
taken image, and the user cannot perform an editing operation
with respect to alive image. In addition, the digitizer is pro-
vided independently of a camera (see FIG. 1 of the Patent
Document 5) or integral with the camera (see FIGS. 5and 6 of
the Patent Document 5). Thus, when the digitizer is provided
independently of the camera, the apparatus is suitable to be
used in a placed state. However, for the apparatus to be held
and used, two devices (the camera and the digitizer) have to be
held, and thus the apparatus is extremely hard to operate.
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When the digitizer is integral with the camera, since a display
screen is located upward with respect to a surface on which
the apparatus is placed similarly to the Patent Document 3 and
the Patent Document 4, an operation with respect to the digi-
tizer is hard to perform.

Apparatuses disclosed in the Patent Document 6 and the
Patent Document 7 are stationary apparatuses, and both a
usage manner when holding the apparatus and a usage man-
ner when placing the apparatus are not taken into consider-
ation.

(Problem 2) Problem regarding the Patent Documents 2
and 8

Inthe imaging apparatus disclosed in the Patent Document
2, the vertically long housings are arranged lengthwise and
connected to each other. Thus, a width of the imaging appa-
ratus is too small for a user to firmly hold the imaging appa-
ratus with both hands. Further, since the display screen is
provided across the entirety of the surface of each housing,
when the user holds the imaging apparatus either lengthwise
or sideways, fingers are located on the screen, thereby dete-
riorating visibility of the screen and operability of the touch
panel. On the other hand, when the user holds the imaging
apparatus such that the fingers are not located on the screens,
the user has to hold the imaging apparatus at back surfaces
and side surfaces of the housings, and hence cannot firmly
hold the imaging apparatus. Further, since the information
apparatus disclosed in the Patent Document 7 is a notebook
computer, it is assumed that the notebook computer is used in
a placed state when taking an image, and the notebook com-
puter cannot be held with hands and used when taking an
image.

As described above, the imaging apparatuses disclosed in
the Patent Documents 2 and 8 cannot be firmly held by the
user while maintaining visibility of the screen and operability
of the touch panel when taking an image. Thus, there is a
problem that there is a high probability that hand movement
occurs when taking an image. Further, since the imaging
apparatus cannot be firmly held when taking an image, it is
hard to perform an operation when taking an image.

(Problem 3) Problem regarding the Patent Document 9

In the mobile phone disclosed in the Patent Document 9,
when a user performs photographing, an operation manner in
which the user presses the shutter button with a thumb while
holding the lower second housing with one hand is assumed.
In other words, the user presses the first shutter button with
the thumb while contacting the inner surface of the second
housing with a thumb and an outer surface of the second
housing with the other fingers (so as to sandwich the second
housing between the thumb and the other fingers). In such an
operation manner, since the thumb has to be separated from
the second housing when pressing the first shutter button, the
second housing cannot be firmly held. Thus, it is hard to press
the first shutter button, and there is a fear that hand movement
occurs when the first shutter button is pressed. As described
above, the conventional foldable imaging apparatus has a
problem that it is hard to perform a photographing operation
of pressing the shutter button.

(Problem 4) Problem regarding the above Patent Docu-
ments 2 and 10-13

As in the hand-held apparatuses disclosed in the Patent
Documents 10 to 12, in the configuration in which a screen is
provided in each of the inner surface and the outer surface of
the housing, the user can look at only one screen at one time.
Thus, an amount of information which can be displayed to the
user at one time is reduced. As a result, there is a fear that the
user cannot obtain (view) sufficient information when per-
forming imaging and voice input.
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Meanwhile, in the telephones of the above Patent Docu-
ments 2 and 13, a user can look at the two screens at one time.
Thus, an amount of information which can be displayed to the
user at one time becomes large. However, since the positions
of the camera and the microphone are inappropriate in the
telephones of the above Patent Documents 2 and 13, there is
a problem that it is hard to perform imaging and voice input
due to the following reason.

In the telephones of the above Patent Documents 2 and 13,
the camera and the microphone are provided in the different
housings, and located at ends of the telephone, respectively.
More specifically, the camera is located at an end of one of the
housings, and the microphone is located at an end of the other
housing. Thus, in the case where a folded angle is not 180
degrees, an imaging direction of the camera and a direction in
which the microphone collects voice are directed in different
directions. Further, at this time, the direction in which the
microphone collects voice and a direction in which a “screen
of a housing provided with the camera” faces are directed in
different directions. It is meaningful that a foldable apparatus
is, for example, put on a desk and used with a folded angle
thereofbeing set to a desired angle. At this time, the apparatus
is easy to operate when setting is made such that a screen of an
upper housing faces the user. However, in the telephones of
the above Patent Documents 2 and 13, in such a situation, the
direction in which the microphone collects voice and a direc-
tion of a mouth of the user are different from each other.

Further, in the telephones of the above Patent Documents 2
and 13, the camera is provided at the end of the housing, the
two screens exist in the lower side of the camera. Thus, in
order for the user to look at information displayed on each
screen from a state where the user looks at the camera, the
user need to shift his or her view line downwardly, and par-
ticularly, a shift amount of user’s view line is larger when
looking at information on a lower screen. Further, in order for
the user to equally look at the two screens, it is preferable to
shift user’s view line with reference to a center between the
two screens. However, in the telephones of the above Patent
Documents 2 and 13, such a view line and the imaging direc-
tion of the camera are different from each other.

SUMMARY

A feature of an example embodiment presented herein,
regarding the above problem 1, is to provide a hand-held
imaging apparatus with which it is easy for a user to perform
an editing operation with respect to a live image.

The present embodiment has the following features to
attain the problem 1 mentioned above. It is noted that refer-
ence characters and supplementary explanations in parenthe-
ses in this section are merely provided to facilitate the under-
standing of the present embodiment in relation to the later-
described embodiment, rather than limiting the scope of the
present embodiment in any way.

A first aspect is a hand-held imaging apparatus (10) com-
prising a first housing (a lower housing 11), a second housing
(aupper housing 21), a first imaging section (an outer camera
25), afirst display section (a lower LCD 12), touch coordinate
detection means (a touch panel 13), first display control
means (a CPU 31 executing a step S6), and change means (the
CPU 31 executing a step S5). The second housing is foldably
connected to the first housing. The first imaging section is
provided in an outer surface of the second housing when
folded. The first display section has a display screen which is
provided in an inner surface of the first housing when folded.
The touch coordinate detection means is means for detecting
touch coordinates with respect to the display screen of the first
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6

display section. The first display control means is means for
displaying a live image which is currently taken by the first
imaging section on the first display section. The change
means is means for making a change to the live image based
on an input with respect to the touch coordinate detection
means.

It is noted that the above phrase “making a change to the
live image based on an input with respect to the touch coor-
dinate detection means” typically includes the following
examples, but not limited thereto, and includes compositing a
predetermined image to a live image by a touch input with
respect to the live image (typically, compositing a predeter-
mined image to a live image at a position based on a touch
input) or performing predetermined image conversion pro-
cessing with respect to a live image (typically, performing
image conversion processing with respect to a position or an
area based on a touch input).

Drawing an image handwritten by a touch input with
respect to a live image

Compositing a stamp image at a touch position with
respect to a live image

Performing image processing of distorting an image at a
touch position or in a touch area with respect to a live image

Performing processing of changing color at a touch posi-
tion or in a touch area with respect to a live image

In a second aspect, the hand-held imaging apparatus may
further comprise a second display section (an upper LCD 22),
storage means (a stored data memory 34), storing means (the
CPU 31 executing a step S9), and second display control
means (the CPU 31 executing a step S10). The second display
section has a display screen which is provided in an inner
surface of the second housing when folded. The storing
means is means for storing the live image which has been
changed by the change means as a stored image in the storage
means in accordance with a predetermined operation. The
second display control means is means for displaying the
stored image on the second display section.

In a third aspect, the second display control means may
display a stored image which is stored by the predetermined
operation on the second display section in accordance with
the predetermined operation being performed.

In a fourth aspect, the first imaging section may be located
in an area of the outer surface of the second housing corre-
sponding to non-screen areas of the inner surface of the sec-
ond housing which are provided on both right and left sides of
the second display section, and the first imaging section may
be located on a side more distant from a lower side of the
second housing than a center of the second housing in an
up-down direction.

In a fifth aspect, a predetermined image for performing the
predetermined operation may be displayed on the first display
section. In this case, the hand-held imaging apparatus further
comprises storage means (the stored data memory 34), and
storing means (the CPU 31 executing the step S9). The storing
means is means for storing the live image which has been
changed by the change means as a stored image in the storage
means in accordance with an operation of designating the
predetermined image by means of the touch coordinate detec-
tion means.

In a sixth aspect, the hand-held imaging apparatus may
further comprise an operation button (buttons 141 and/or 14J),
storage means (the stored data memory 34), storing means
(the CPU 31 executing the step S9). The operation button is
provided at least at one of right and left ends of an upper side
of'the first housing. The storing means is means for storing the
live image which has been changed by the change means as a
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stored image in the storage means in accordance with an
operation with respect to the operation button.

In a seventh aspect, the operation button may be provided
at least at a left end of the upper side of the first housing as
viewed from the inner surface of the first housing.

In an eighth aspect, the operation button may be provided
at each of the right and left ends of the upper side of the first
housing.

In a ninth aspect, the hand-held imaging apparatus may
further comprise a second imaging section (an inner camera
23) provided in an inner surface of the second housing. In this
case, the first display control means displays a live image
which is currently taken by the first imaging section or the
second imaging section on the first display section.

In a tenth aspect, the hand-held imaging apparatus may
further comprise an operation button (the buttons 141 and/or
14]), storage means (the stored data memory 34), storing
means (the CPU 31 executing the step S9). The operation
button is provided at least at one of right and left side of an
upper side of the first housing. The storing means is means for
storing the live image which has been changed by the change
means as a stored image in the storage means in accordance
with an operation with respect to the operation button. The
first housing has a first axial portion (11A) which is provided
s0 as to project from the inner surface of the first housing in a
direction perpendicular to the inner surface of the first hous-
ing. The second housing has a second axial portion (21A)
which is pivotally connected to the first axial portion. The
second imaging section is located in the second axial portion.

The present embodiment may be provided as a computer-
readable storage medium storing a program which is executed
by a computer of a hand-held imaging apparatus for achieving
the functions in the above aspects. The program is a program
executed by a computer of a hand-held imaging apparatus
comprising the above first housing, the above second hous-
ing, the above first imaging section, the above first display
section, and the above touch coordinate detection means, and
causes the computer to execute a first display control step
(S6), and a change step (S5). At the first display control step,
the computer displays a live image which is currently taken by
the first imaging section on the first display section. At the
change step, the computer makes a change to the live image
based on an input with respect to the touch coordinate detec-
tion means.

According to the first aspect, a camera is provided in an
upper housing (the second housing) of a foldable hand-held
imaging apparatus, and a live image being taken by the cam-
era is displayed on a screen which is provided in a lower
housing (the first housing). By a touch panel which is pro-
vided on the screen, a user can perform an editing operation
directly with respect to the live image. According to the above
configuration, since a photographing direction of the camera
can be changed independently of a surface (a surface of the
touch panel) on which an editing operation with respect to a
live image is performed, the user can locate the touch panel at
an angle which makes it easy for the user to operate the touch
panel either when the hand-held imaging apparatus is held
and used or when the hand-held imaging apparatus is placed
and used. In other words, an editing operation with respect to
alive image becomes easy to perform. More specifically, even
when the user locate the touch panel at an angle which makes
it easy for the user to operate the touch panel, since the
photographing direction of the camera is freely adjusted,
photographing becomes easy to perform.

According to the second aspect, by displaying a taken
image on a display screen which faces in a direction opposite
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to the photographing direction of the camera, a stored image
which has already been taken can be displayed together with
a live image to the user.

According to the third aspect, when the user performs a
photographing operation, an image obtained by the photo-
graphing operation is displayed on the second display section
immediately after the photographing operation. Thus, (al-
though the photographing direction does not correspond to a
direction in which a live image is displayed,) by causing the
photographing direction of the camera to correspond to a
direction in which a taken image is displayed, the taken image
can be displayed to the user so as to make it easy for the user
to recognize the photographing direction.

According to the fourth aspect, by locating the first imag-
ing section on an upper side of the upper housing (the second
housing), when the hand-held imaging apparatus is held and
used, an image of a hand of the user holding the lower housing
can be prevented from being taken. In addition, when the
hand-held imaging apparatus is placed and used, since a
distance from a surface on which the hand-held imaging
apparatus is placed to the first imaging section is increased, an
image of the surface on which the hand-held imaging appa-
ratus is placed can be prevented from being taken. Further, by
locating the camera within a non-screen area of the upper
housing, a space of the non-screen area is effectively used,
and the apparatus can be reduced in size.

According to the fifth aspect, a photographing operation
can be performed by an operation with respect to the touch
panel. In other words, since both an editing operation and a
photographing operation can be performed with the touch
panel, it becomes extremely easy for the user to perform a
photographing operation after an editing operation is per-
formed.

According to the sixth aspect, the user can perform a pho-
tographing operation by pressing the operation button with a
hand holding the hand-held imaging apparatus. In other
words, since the user can perform a photographing operation
while holding the hand-held imaging apparatus, the user can
easily perform a photographing operation.

According to the seventh aspect, while holding the hand-
held imaging apparatus with a left hand and performing an
editing operation with respect to a live image with a right
hand, the user can perform a photographing operation by
pressing the operation button with the left hand. Thus, the
user can quickly perform a photographing operation with the
left hand while performing an editing operation with the right
hand when holding the hand-held imaging apparatus, and
hence the user can easily perform an editing operation and a
photographing operation.

According to the eighth aspect, either a right-handed user
or a left-handed user can easily perform an editing operation
and a photographing operation.

According to the ninth aspect, by also providing the imag-
ing means in the inner surface of the second housing, photo-
graphing can be performed in a direction opposite to a pho-
tographing direction of the first imaging section.

According to the tenth aspect, by providing the second
imaging section in an axial portion (the second axial portion),
a space for the apparatus is saved. Further, since the second
axial portion is located on the inner surface of the first hous-
ing, when the two housings are folded, the second imaging
section faces the first housing. Thus, when the hand-held
imaging apparatus is closed, the second imaging section is
covered with the inner surface of the first housing, and is not
exposed to the outside, thereby protecting the second imaging
section.
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These and other features, aspects and advantages of the
present embodiment will become more apparent from the
following detailed description of the present embodiment
when taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an external plan view of an imaging apparatus 10;

FIG. 2 is an external plan view of the imaging apparatus 10;

FIGS. 3A, 3B, 3C, and 3D are external plan views of the
imaging apparatus 10;

FIG. 4 is a cross-sectional view of a lower housing shown
in FIG. 1 which is taken along the line A-A';

FIG. 5 is a cross-sectional view of an upper housing shown
in FIG. 1 which is taken along the line B-B';

FIG. 6 is a view showing a state where a user holds the
imaging apparatus 10 with both hands;

FIG. 7 is a view showing a state where the user holds the
imaging apparatus 10 with one hand;

FIG. 8 is a view showing a state where the user holds the
imaging apparatus 10 lengthwise;

FIG. 9 is a view showing a state where the user holds the
imaging apparatus 10 lengthwise;

FIG. 10 is a view showing a state in which the imaging
apparatus 10 is held and used;

FIG. 11 is a view showing a state in which the imaging
apparatus 10 is placed and used;

FIG. 12 is a block diagram showing an internal configura-
tion of the imaging apparatus 10;

FIG. 13 is a flow chart showing a procedure of photograph-
ing processing in the imaging apparatus 10;

FIG. 14 is a view showing an example of images displayed
on LCDs 12 and 22;

FIG. 15 is a flow chart showing a procedure of input image
generation processing (a step S5) shown in FIG. 13;

FIG. 16 is a view showing an example of images displayed
on the LCDs 12 and 22 in a pen mode;

FIG. 17 is a view showing an example of images displayed
on the LCDs 12 and 22 when a step S10 is executed;

FIG. 18 is an external plan view of an imaging apparatus
according to a modified example;

FIG. 19 is an external plan view of the imaging apparatus
according to the modified example;

FIGS. 20A, 20B, 20C, and 20D are external plain views of
the imaging apparatus according to the modified example;

FIG. 21 is a flow chart showing a procedure of photograph-
ing processing according to the modified example;

FIG. 22 is a view showing an example of images displayed
on the LCDs 12 and 22 at a step S32;

FIG. 23 is a flow chart showing a procedure of editing
processing (a step S43) shown in FIG. 21;

FIG. 24 is a view showing an example of images displayed
on the LCDs 12 and 22 in a pen mode of the editing process-
ing; and

FIG. 25 is view showing an example of images displayed
on the LCDs 12 and 22 in a seal mode of the editing process-
ing.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

(Configuration of Imaging Apparatus)

The following will describe an imaging apparatus accord-
ing to an embodiment. FIGS. 1to 3 are external plan views of
the imaging apparatus 10. The imaging apparatus 10 is a
foldable imaging apparatus, FIGS. 1 and 2 show the imaging
apparatus 10 in an opened state, and FIGS. 3A to 3D show the
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imaging apparatus 10 in a closed state. More specifically,
FIG. 1 is a front view of the imaging apparatus 10 in the
opened state, and FIG. 2 is a side view of the imaging appa-
ratus in the opened state. The imaging apparatus 10 takes an
image with a camera, displays the taken image on a screen,
and records data of the taken image (may record data of the
taken image in a nonvolatile memory or a volatile memory, or
may record data of a still image or a moving image). The
imaging apparatus 10 includes two display devices (LCDs 12
and 22) and two cameras (cameras 23 and 25).

FIGS. 18 to 20 are external plan views of an imaging
apparatus according to a modified example of the present
embodiment. FIG. 18 is a front view of the imaging apparatus
10 in an opened state, FIG. 19 is a side view of the imaging
apparatus in the opened state, and FIGS. 20 A to 20D show the
imaging apparatus 10 in a closed state. In FIGS. 18 to 20, the
same components as those in FIGS. 1 to 3 are designated by
the same reference characters, and the detailed description
thereof will be omitted. The imaging apparatus 110 shown in
FIGS. 18 to 20 is an imaging apparatus obtained by changing
positions, numbers, shapes, and the like, of some components
of'the imaging apparatus 10 according to the present embodi-
ment, and basic functions thereof is the same as that of the
imaging apparatus 10.

The following will describe an external configuration of
the imaging apparatus 10 with reference to FIGS. 1 to 5 and
FIGS. 18 to 20. The imaging apparatus 10 is small enough in
size to be capable of being held with both hands or one hand
in the opened state. For example, the imaging apparatus 10
can be 50 to 100 mm long (in x direction in the drawings), and
100 to 200 mm wide (in y direction in the drawings) with a
thickness of 10to 40 mm (in z direction in the drawings) in the
closed state, and can be 100 to 200 mm long in the opened
state. More preferably, the imaging apparatus 10 can be 60 to
90 mm long, and 100 to 150 mm wide with a thickness of 15
to 30 mm in the closed state, and can be 120 to 160 mm long
in the opened state. Further preferably, the imaging apparatus
10 can be 70 to 80 mm long, and 100 to 150 mm wide with a
thickness of 15 to 25 mm in the closed state, and can be 135
to 155 mm long in the opened state. It is noted that it is
preferable that the thickness of a lower housing 11 be larger
than that of an upper housing 21. Further, the length of the
imaging apparatus 10 may be substantially the same as the
width of the imaging apparatus 10. It is noted that it is pref-
erable that a dimension of the lower housing 11 in a lateral
direction be a dimension such that a second joint of an index
finger is located adjacent to an upper corner of the lower
housing 11 when a lower corner of the lower housing 11 is
supported by a center of a palm.

As shown in FIGS. 1 to 3, the imaging apparatus 10
includes two housings, namely, the lower housing 11 and the
upper housing 21. The lower housing 11 and the upper hous-
ing 21 are connected to each other so as to be capable of being
opened or closed (foldable) In the present embodiment, the
housings 11 and 21 each have a horizontally long shape
(namely, a dimension of each housing in the lateral direction
is longer than that in a longitudinal direction), and typically
have a rectangular shape. Further, the housings 11 and 21
each have a plate-like shape (namely, a length in a thickness
direction is shorter than those in the longitudinal and lateral
directions. Further, the upper housing 21 and the lower hous-
ing 11 each have a thin plate-like shape. It is preferable that a
thickness of the upper housing 21 be smaller than that of the
lower housing 11. The lower housing 11 and the upper hous-
ing are pivotably connected to each other at long sides
thereof.
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FIG. 41s a cross-sectional view of the lower housing shown
in FIG. 1 which is taken along the line A-A', and FIG. 5 is a
cross-sectional view of the upper housing shown in FIG. 1
which is taken along the line B-B'. As shown in FIG. 4, on an
inner surface of the lower housing 11 (which is a surface
located on the inside of the imaging apparatus 10 in the closed
state), axial portions 11A are provided so as to project in the
vertical direction (the axial portions 11A are structurally inte-
gral with the lower housing). The axial portions 11A are
provided at both ends in a left-right direction (in they direc-
tion in the drawings) (see FIG. 1). As shown in FIG. 18, each
of the axial portions 11A may be provided in a position
inward of the respective end in the left-right direction. Fur-
ther, as shown in FIG. 5, on a lower surface of the upper
housing 21 (which is a side surface on an x-axis negative side
in the drawings), an axial portion 21A is provided so as to
project in the vertical direction with respect to the lower
surface of the upper housing 21 (the axial portion 21A is
structurally integral with the upper housing). The axial por-
tion 21A is provided so as to project in the vertical direction
with respect to the lower surface as well as so as to project in
the vertical direction with respect to an inner surface of the
upper housing 21 (which is a surface located on the inside of
the imaging apparatus 10 in the closed state). The axial por-
tion 21A is provided at a center of the lower end of the upper
housing 21 in the left-right direction (see FIG. 1). The axial
portions 11A and the axial portion 21A are pivotably con-
nected to each other by a hinge provided therein, thereby
forming a projection portion. As constructed above, the pro-
jection portion projects with respect to the inner surface of
each of the housings 11 and 21 (see FIG. 2). Since the axial
portions 11A are provided so as to project with respect to the
inner surface of the lower housing 11 and the axial portion
21A is provided so as to project downwardly of the upper
housing 21, a step is formed between an outer surface of the
lower housing 11 (which is a surface located on the outside of
the imaging apparatus 10 in the closed state) and an outer
surface of the upper housing 21 by the thickness of the lower
housing 11 in a state where the two housings 11 and 21 are
connected to each other (see FIG. 2).

As described above, the upper housing 21 is pivotably
supported by a part of an upper portion of the lower housing
11. Thus, the imaging apparatus 10 is capable of being in the
closed state (which is a state where an angle between the
lower housing 11 and the upper housing 21 is about 0 degree
(see FIG. 2)) or in the opened state (which is a state where the
angle between the lower housing 11 and the upper housing 21
is about 180 degrees (see FIG. 1)). A user usually uses the
imaging apparatus 10 in the opened state, and keeps the
imaging apparatus 10 in the closed state when not using the
imaging apparatus 10. Further, in the present embodiment, in
addition to the closed state and the opened state, the imaging
apparatus 10 can maintain the angle between the lower hous-
ing 11 and the upper housing 21 at any angle ranging between
the closed state and the opened state by frictional force gen-
erated at the hinge, and the like. In other words, the upper
housing 21 can be stationary at any angle with respect to the
lower housing 11. Alternatively, the hinge may have a mecha-
nism to temporarily fix the upper housing 21 and the lower
housing 11 at a predetermined angle smaller than 180 degrees
with click feeling. In other words, the upper housing 21 and
the lower housing 11 may be temporarily fixed in the opened
state at the predetermined angle smaller than 180 degrees
with click feeling. Specifically, for example, the predeter-
mined angle ranges from 150 to 175 degrees, and is 160
degrees in the present embodiment. In the present embodi-
ment, the housings 11 and 21 are capable of being opened up
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to an angle of 180 degrees. However, in an alternative
embodiment, the housings 11 and 21 may be capable of being
opened only up to the predetermined angle or up to an angle
of 180 degrees or more.

A configuration provided in the lower housing 11 will be
described. As shown in FIG. 1, the imaging apparatus 10
includes the lower LCD (Liquid Crystal Display) 12. The
lower LCD 12 has a horizontally long shape, and is located
such that a long side direction thereof corresponds to a long
side direction of the lower housing 11. The lower LCD 12 is
accommodated in the lower housing 11. The lower LCD 12 is
provided in the inner surface of the lower housing 11. Thus,
by making the imaging apparatus 10 in the closed state when
the imaging apparatus 10 is not used, a screen of the lower
LCD 12 can be prevented from getting dirty and being dam-
aged. It is noted that although an LCD is used as a display
device in the present embodiment, any other display devices
such as a display device using an EL (Electro Luminescence)
may be used. In addition, the imaging apparatus 10 can use a
display device of any resolution. Although details will be
described later, the lower LCD 12 is used for displaying an
image taken (a live image) by a camera 23 or 25 in real time.

The inner surface of the lower housing 11 is formed to be
substantially planar. At a center of the inner surface of the
lower housing 11, an opening 11B is formed for exposing the
lower LCD 12. Onthe left side of the opening 11B (on a y-axis
negative side in the drawings), an opening 11C is formed, and
on the right side of the opening 11B, openings 11D are
formed. The openings 11B and 11c¢ are for exposing key tops
(upper surfaces of buttons 14A to 14E). The screen of the
lower LCD 12 accommodated in the lower housing 11 is
exposed from the opening 11B, and the key tops are exposed
from the openings 11C and 11D. Thus, in the inner surface of
the lower housing 11, non-screen areas (dotted line areas Al
and A2 shown in FIG. 1, more specifically, areas for arranging
the buttons 14A to 14D; button arrangement areas) are pro-
vided on both sides of the opening 11B provided at the center
of'the inner surface of the lower housing 11 for the lower LCD
12. Each of the button arrangement areas is designed to have
a dimension of at least 15 mm or more (preferably 20 mm or
more, more preferably 30 to 40 mm) in the lateral direction (in
the y direction in the drawings).

Inthe lower housing 11, the buttons 14 A to 141 and a touch
panel 13 are provided as input devices. As shown in FIG. 1,
among the buttons 14 A to 141, the direction input button 14A,
the button 14B, the button 14C, the button 14D, the button
14E, the power button 14F, the start button 14G, and the select
button 14H are provided on the inner surface of the lower
housing 11. The direction input button 14A is used, for
example, for a selection operation, and the buttons 14B to
14E, the start button 14G, and the select button 14H are used,
for example, for a determination operation, a cancellation
operation, and the like. The power button 14F is used for
turning on or off the power of the imaging apparatus 10. The
direction input button 14A and the power button 14F are
provided on one side (the left side in FIG. 1) of the lower LCD
12 provided in the vicinity of the center of the lower housing
11, and the buttons 14B to 14E are provided on the other side
(on the right side in FIG. 1) of the lower LCD 12. It is noted
that as shown in FIGS. 19 and 20C, the power button 14F may
be provided on a right side surface of the lower housing 11.
The direction input button 14 A has a cross shape, and is about
20 mm in length and width. The direction input button 14A is
provided such that a center thereof is located in a position
distant from the left end of the lower housing 11 by about 20
mm and from the lower end of the lower housing 11 by about
40 mm. The power button 14F has a circular shape, and is
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provided such that a center thereof is located in a position
distant from the left end of the lower housing 11 by about 25
mm and from the lower end of the lower housing 11 by about
10 mm. Each of the buttons 14B to 14E has a circular shape
and a radius of 5 mm. The button 14B is provided such that a
center thereof is located in a position distant from the right
end of the lower housing 11 by about 10 mm and from the
lower end of the lower housing 11 by about 40 mm. The
button 14C is provided such that a center thereof'is located in
a position distant from the right end of the lower housing 11
by about 20 mm and from the lower end of the lower housing
11 by about 40 mm. The button 14D is provided such that a
center thereof is located in a position distant from the right
end of the lower housing 11 by about 20 mm and from the
lower end of the lower housing 11 by about 50 mm. The
button 14E is provided such that a center thereof'is located in
a position distant from the right end of the lower housing 11
by about 25 mm and from the lower end of the lower housing
11 by about 45 mm. The direction input button 14A and the
buttons 14B to 14E are used for performing various opera-
tions (described later) with respect to the imaging apparatus
10.

FIG. 3A is a left side view of the imaging apparatus 10 in
the closed state, FIG. 3B is a front view of the imaging
apparatus 10, FIG. 3C is a right side view of the imaging
apparatus 10, and FIG. 3D is a back view of the imaging
apparatus 10. As shown in FIGS. 3A and 3C, the volume
button 14[ is provided on a left side surface of the lower
housing 11. The volume button 141 is used for adjusting
volume of a speaker of the imaging apparatus 10. As shown in
FIG. 3D, a button 147 is provided at a right end of an upper
surface of the lower housing 11. The button 141 is provided at
a left end of the upper surface of the lower housing 11. It is
preferable that the button 14J extend at its right end to the
right end of the lower housing 11, but may not extend so. In
the former case, it is preferable that design be made such that
arightside surface ofthe button 147 is substantially flush with
the right side surface of the lower housing 11. Further, it is
preferable that the button 14J extend at its back surface to a
back surface of the lower housing 11, but may not extend so.
In the former case, it is preferable that design be made such
that the back surface of the button 14] is substantially flush
with the back surface of the lower housing 11. It is noted that
much the same is true on the button 14I.

More specifically, the buttons 14J and 141 have a length of
about 20 mm in the left-right direction, and a width (a length
in the thickness direction, namely, a length in the z direction
in the drawings) of about 10 mm. Each of the buttons 141 and
14] is used, for example, for performing a photographing
instruction operation (a shutter operation) with respect to the
imaging apparatus 10. Both the buttons 141 and 14] may
function as a shutter button. In this case, a right-handed user
can use the button 14J, and a left-handed user can use the
button 141. Thus, the imaging apparatus 10 is user-friendly
for either user. It is noted that the imaging apparatus 10 may
set the buttons 141 and 14] to be constantly valid as shutter
buttons. Or, the imaging apparatus 10 may make settings for
right-handedness or left-handedness (the user is caused to
perform an input for the settings by a menu program, and the
like, and set data is stored), only the button 14J is set to be
valid in the case of the settings for the right-handedness, and
only the button 141 is set to be valid in the case of the settings
for the left-handedness. In an alternative embodiment, a but-
ton for performing a photographing instruction operation
may be provided only on the upper surface of the lower
housing 11.
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As shown in FIG. 1, the imaging apparatus 10 further
includes the touch panel 13 as another input device in addition
to the above buttons. The touch panel 13 is mounted on the
screen of the lower LCD 12. In the present embodiment, the
touch panel 13 is a resistive film type touch panel. However,
the touch panel is not limited to the resistive film type, but any
press-type touch panel may be used. The touch panel 13 used
in the present embodiment has the same resolution (detection
accuracy) as that of the lower LCD 12. However, the resolu-
tion of the touch panel 13 and the lower LCD 12 may not
necessarily be the same as each other. In the right side surface
of'the lower housing 11, an insertion opening 17 (indicated by
a dotted line in FIGS. 1 and 3D) is provided. The insertion
opening 17 is capable of accommodating a touch pen 27 used
for performing an operation with respect to the touch panel
13. An input with respect to the touch panel 13 is usually
performed using the touch pen 27. However, in addition to the
touch pen 27, a finger of the user can be used for operating the
touch panel 13.

As shown in FIG. 3A, a cover 11B is provided on the right
side surface of the lower housing 11 so as to be capable of
being opened or closed. Inside the cover 11B, a connector
(not shown) is provided for electrically connecting the imag-
ing apparatus 10 to a memory card 28. The memory card 28 is
detachably mounted to the connector. The memory card 28 is
used, for example, for storing data of an image taken by the
imaging apparatus 10. Alternatively, as shown in FIG. 20A,
the connector and the cover 11B may be provided on the left
side surface of the lower housing 11.

As shown in FIG. 1, three LEDs 15A to 15C are mounted
to the left side axial portion 11 A of the lower housing 11 (the
LEDs 15A to 15C may be mounted to the right side axial
portion 11A as shown in FIG. 18). The imaging apparatus 10
is capable of performing wireless communication with
another apparatus, and the first LED 15A is lit up while
wireless communication is established. The second LED 15B
is lit up while the imaging apparatus 10 is charged. The third
LED15C is litup while the power of the imaging apparatus 10
is ON. Thus, by the three LEDs 15A to 15C, a state of
communication establishment of the imaging apparatus 10, a
state of charge of the imaging apparatus 10, and a state of
ON/OFF of the power of the imaging apparatus 10 can be
notified to the user.

As shown in FIG. 1, an insertion opening (indicated by a
chain line in FIG. 1) is provided in the upper side surface of
the lower housing 11 for accommodating a cartridge 29. In the
insertion opening, a connector (not shown) is provided for
electrically connecting the imaging apparatus 10 to the car-
tridge 29. The cartridge 29 is inserted into the insertion open-
ing to be connected to the connector. In the cartridge 29, for
example, an application program executable by the imaging
apparatus 10 is stored.

As described above, in the lower housing 11, the input
devices (the touch panel 13 and the buttons 14A to 14I]) are
provided for performing an operation input with respect to the
imaging apparatus 10. Thus, the user can hold the lower
housing 11 and perform an operation with respect to the
imaging apparatus 10 when using the imaging apparatus 10.
FIG. 6 is a view showing a state where the user holds the
imaging apparatus 10 with both hands. As shown in FIG. 6,
the user holds the side surfaces and an outer surface (a surface
opposite to the inner surface) of the lower housing 11 with
palms, middle fingers, ring fingers, and little fingers of both
hands in a state where the LCDs 12 and 22 face the user. By
so holding, the user can perform an operation with respect to
the buttons 14 A to 14E with thumbs and perform an operation
with respect to the buttons 141 and 14] with index fingers
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while holding the lower housing 11. In the present embodi-
ment, the lower housing 11 is formed in the horizontally long
shape, and provided with the buttons on both sides of the
lower LCD 12. Thus, the imaging apparatus can be easy to
hold and easy to operate. Further, as described above, the
button arrangement areas (Al and A2 shown in FIG. 1) are
provided so as to have a dimension of at least 15 mm in the
lateral direction thereof. Thus, thumbs can be prevented from
being located on the lower LCD 12 when holding the lower
housing 11. FIG. 7 is a view showing a state where the user
holds the imaging apparatus 10 with one hand. When per-
forming an input with respect to the touch panel 13, as shown
in FIG. 7, one hand holding the lower housing 11 is released
from lower housing 11, and the lower housing 11 is held only
with the other hand, thereby performing an input with respect
to the touch panel 13 with the one hand. In this case, a thumb
holding the lower housing 11 can be prevented from being
located on the lower LCD 12. Further, while holding the
lower housing 11 with both hands, it is possible to perform an
input with respect to the touch panel 13 with a thumb of one
hand (a thumb of a right hand if the user is right-handed). In
this case, a thumb of'the other hand holding the lower housing
11 (a thumb of a left hand if the user is right-handed) can be
prevented from being located on the touch panel 13.

Meanwhile, a configuration for taking an image (a camera)
and a configuration for displaying the taken image (a display
device) are provided in the upper housing 21. The following
will describe a configuration provided in the upper housing
21.

As shown in FIG. 1, the imaging apparatus 10 includes the
upper LCD 22. The upper LCD 22 is accommodated in the
upper housing 21. The upper LCD 22 has a horizontally long
shape, and is located such that a long side direction thereof
corresponds to a long side direction of the upper housing 21.
The upper LCD 22 is provided in the inner surface of the
upper housing 21 (which is the surface located on the inside of
the imaging apparatus 10 in the closed state). Thus, by mak-
ing the imaging apparatus 10 in the closed state when the
imaging apparatus 10 is not used, a screen of the upper LCD
22 can be prevented from getting dirty and being damaged.
Similarly as the lower LCD 12, a display device of another
type having any resolution may be used instead of the upper
LCD 22. Although details will be described later, the upper
LCD 22 mainly displays thereon an image concerning an
imaging operation, such as an image for explaining a manner
of an operation to the user, and the like. In an alternative
embodiment, a touch panel may be provided on the upper
LCD 22.

The imaging apparatus 10 includes the two cameras 23 and
25. Each of the cameras 23 and 25 is accommodated in the
upper housing 21. As shown in FIG. 1, the inner camera 23 is
mounted in the inner surface of the upper housing 21. On the
other hand, as shown in FIG. 3B, the outer camera 25 is
mounted in a surface opposite to the surface in which the
inner camera 23 is mounted, namely, in the outer surface of
the upper housing 21 (which is a surface located on the
outside of the imaging apparatus 10 in the closed state). Thus,
the inner camera 23 is capable of taking an image in a direc-
tion in which the inner surface of the upper housing 21 faces,
and the outer camera 25 is capable of taking an image in a
direction opposite to an imaging direction of the inner camera
23, namely, in a direction in which the outer surface of the
upper housing 21 faces. As described above, in the present
embodiment, the two cameras 23 and 25 are provided such
that the imaging directions thereof are opposite to each other.
As a result, the user can take images in two different direc-
tions without changing a manner of holding the imaging
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apparatus 10. For example, the user can take an image of a
view seen from the imaging apparatus 10 toward the user with
the inner camera 23 as well as an image of a view seen from
the imaging apparatus 10 in a direction opposite to the user
with the outer camera 25.

According to the above configuration, a photographing
direction of the outer camera 25 is opposite to (180 degrees
different from) a facing direction of the display screen of the
upper LCD 22, and a photographing direction of the inner
camera 23 is the same as the facing direction of the display
screen of the upper LCD 22. Thus, since a view line direction
of'the user looking at the display screen of the upper LCD 22
is substantially the same as the photographing direction of the
outer camera 25 when an image taken by the outer camera 25
is displayed on the upper LCD 22, it is easy for the user to
recognize the photographing direction. Further, since the
view line direction of the user looking at the display screen of
the upper LCD 22 is substantially opposite to the photograph-
ing direction of the inner camera 23 when an image taken by
the inner camera 23 is displayed on the upper LCD 22, it is
easy for the user to recognize the photographing direction.

Further, the inner camera 23 is mounted at a center of the
axial portion 21 A formed at the center of the lower end of the
upper housing 21. In other words, the inner camera 23 is
mounted at a center of a portion where the two housings 11
and 21 are connected to each other. Thus, when the imaging
apparatus 10 is in the opened state, the inner camera 23 is
located between the two LCDs 12 and 22 (see FIG. 1). In
other words, the inner camera 23 is located in the vicinity of
a center of the imaging apparatus 10. It is noted that the
“center of the imaging apparatus 10” means a center of an
operation surface of the imaging apparatus 10 (which
includes the inner surfaces of the housings 11 and 21 in the
opened state). Further, it may be meant that the inner camera
23 is located in the vicinity of a center of the LCDs 12 and 22
in the lateral direction. In the present embodiment, since the
axial portion 21A is integral with the upper housing 21 and
the inner camera 23 is fixedly disposed in the axial portion
21A, the imaging direction of the inner camera 23 is changed
in accordance with opening and closing of the upper housing
21. Thus, change in the imaging direction can be achieved
without providing an additional mechanism for changing the
imaging direction of the camera. Further, since the inner
camera 23 is located in an inner surface of a second housing
(on the same side of the axial portion 21A as the inner surface
of the second housing), the inner camera 23 faces the lower
housing 11 by closing the upper housing 21. Thus, the inner
camera 23 can be protected automatically by making the
imaging apparatus 10 in the closed state.

As described above, in the present embodiment, the inner
camera 23 is provided in the axial portion 21A so as to be
located in the vicinity of an center of the operation surface of
the imaging apparatus 10. However, in an alternative embodi-
ment, the inner camera 23 may be provided in a position other
than the axial portions of the lower housing 11 and the upper
housing 21. For example, the inner camera 23 may be pro-
vided in the inner surface of the upper housing 21 and
between the axial portion 21A and the upper LCD 22. It is
noted that when the inner camera 23 is provided substantially
atthe center of the operation surface of the imaging apparatus
10 in the left-right direction, the user can easily adjust the
imaging apparatus 10 at an appropriate position at least in the
left-right direction, for example, in taking an image of the
user.

Here, for example, the case where the inner camera 23 is
located at an end of the operation surface of the imaging
apparatus 10 (e.g. at an upper end of the inner surface of the
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upper housing 21) is considered. When operating a hand-held
apparatus such as the imaging apparatus 10, the user usually
holds the imaging apparatus 10 so as to face the imaging
apparatus 10 for clearly viewing the screen. However, in the
case where the inner camera 23 is located at an end of the
imaging apparatus 10, the user cannot be located within an
imaging range of the inner camera 23 when holding the imag-
ing apparatus 10 in a usual holding orientation (in an orien-
tation in which the user faces the imaging apparatus 10). For
example, in the case where the inner camera 23 is located atan
upper end of the operation surface, the imaging range is
slightly above the user when the user holds the imaging
apparatus 10 in the usual holding orientation, and hence a face
of'the user cannot be located within the imaging range. Thus,
in the case where the inner camera 23 is located at the end of
the operation surface of the imaging apparatus 10, the imag-
ing apparatus 10 has to be moved from the usual holding
orientation such that the user is located within the imaging
range. However, when an image of a view seen from the
imaging apparatus 10 toward the user is taken, since the view
line direction of the user is opposite to the imaging direction
of the camera and the imaging apparatus 10 has to be held in
an orientation different from the usual holding orientation, it
is hard for the user to locate the imaging apparatus 10 such
that the user is located within the imaging range.

On the other hand, in the present embodiment, when the
imaging apparatus 10 is in the opened state, the inner camera
23 is located in the vicinity of the center of the imaging
apparatus 10. Thus, when taking an image of the user with the
inner camera 23, the user only has to hold the imaging appa-
ratus 10 in an orientation in which the user faces the imaging
apparatus 10. In other words, when holding the imaging appa-
ratus in the usual holding orientation, the user is located in the
vicinity of a center of the imaging range, and hence it is easy
to locate the user fall within the imaging range. As described
above, by locating the inner camera 23 in a position in the
vicinity of the center of the imaging apparatus 10 as viewed
from the user, it becomes easy to take an image of the user
such that the user is located within the imaging range.

As shown in FIG. 3B, the outer camera 25 is located in an
upper portion of the upper housing 21 (in a portion distant
from the lower housing 11 (more distant from the lower
housing 11 than a center of the upper housing 21)) when the
imaging apparatus 10 is in the opened state. This is because
since the user holds the lower housing 11 when using the
imaging apparatus 10, if the outer camera 25 is located adja-
cent to the lower housing 11, there is a fear that a hand of the
user is located within an imaging range of the outer camera
25. In the present embodiment, the outer camera 25 is pro-
vided such that a center thereof'is located in a position distant
from a right end of the upper housing 21 by about 20 mm and
from an upper end of the upper housing 21 by about 20 mm
when the imaging apparatus 10 is in the opened state. It is
noted that since the outer camera 25 is not for taking an image
of the user holding the imaging apparatus 10, there is a low
need for providing the outer camera 25 at the center of the
imaging apparatus 10. Further, since the user basically holds
the lower housing 11, if the lower housing 11 has an appro-
priate thickness, the lower housing 11 is easy to hold. On the
other hand, since portability is high if the imaging apparatus
10 is small in thickness when folded, it is preferable that the
upper housing 21 be thin as much as possible. Thus, in the
present embodiment, the upper LCD 22 is located at the
center of the upper housing 21 in view of visibility, and the
outer camera 25 is located in the upper portion of the upper
housing 21 (i.e. in a area on a back side of a non-screen area
B2 as shown in FIG. 1) avoiding a position where the upper
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LCD 22 is arranged. Thus, since the upper LCD 22 does not
overlap with the outer camera 25, the upper housing 21 can be
made thinner. Further, since the user basically holds the lower
housing 11, by providing the outer camera 25 in the upper
housing 21, a finger holding the lower housing 11 can be
prevented from being located within the imaging range of the
outer camera 25.

As shown in FIG. 3B, a microphone (a microphone 42
shown in FIG. 12) as a voice input device is accommodated in
the upper housing 11. More specifically, similarly as the inner
camera 25, the microphone is mounted to the axial portion
21A of the upper housing 21. In the present embodiment, the
microphone is mounted adjacent to the inner camera 23 (on a
side in the y axis direction in the drawing), and more specifi-
cally, mounted in a position laterally distant from the inner
camera 23 by 10 mm (on a side in a y-axis positive direction
in the drawing). In the axial portion 21A, a microphone hole
21C is provided in a position corresponding to the micro-
phone (on a side of the inner camera 23) to allow the micro-
phone to detect sound outside the imaging apparatus 10.
Alternatively, as shown in FIG. 18, the microphone may be
accommodated in the lower housing 11. As shown in FIG. 18,
the microphone hole 16 is provided in the inner surface of the
lower housing 11, more specifically, in a lower left portion of
the inner surface of the lower housing 11 (in the button
arrangement area Al). The microphone is located in the lower
housing 11 and adjacent to the microphone hole 16.

As shown in FIG. 3B, a fourth LED 26 is mounted in the
outer surface of the upper housing 21. The fourth LED 26 is
mounted adjacent to the outer camera 25 (on aright side of the
outer camera 25 in the present embodiment, and above the
outer camera 25 in the closed state in the example shown in
FIG. 20B). The fourth LED 26 is lit up at a time when
photographing is performed with the inner camera 23 or the
outer camera 25 (the shutter button is pressed). Further, the
fourth LED 26 is lit up while a moving picture is taken by the
inner camera 23 or the outer camera 25. By the fourth LED
26, it is notified to an object person whose image is taken that
photographing is performed (being performed) by the imag-
ing apparatus 10.

The inner surface of the upper housing 21 is formed to be
substantially planar. As shown in FIG. 1, at a center of the
inner surface of the upper housing 21, an opening 21B is
formed for exposing the upper LCD 22. The screen of the
upper LCD 22 accommodated in the upper housing 21 is
exposed from the opening 21B. Further, a sound hole 21D is
formed on each of sides of the opening 21B. Speakers are
accommodated in the upper housing 21 and at the back of the
sound holes 21D. The sound holes 21D are holes for releasing
sound from the speakers therethrough.

As described above, in the inner surface of the upper hous-
ing 21, non-screen areas (dotted line areas B1 and B2 shown
in FIG. 1, more specifically, areas for arranging the speakers;
speaker arrangement area) are provided on both sides of the
opening 21B provided at the center of the inner surface of the
upper housing 21 for the upper LCD 22. In the present
embodiment, lengths (widths) of the lower housing 11 and the
upper housing 21 in the lateral direction thereof (in the y
direction in the drawing) are the same as each other. Further,
widths of the lower LCD 12 and the upper LCD 22 in the
left-right direction are the same as each other, and the lower
LCD 12 and the upper LCD 22 are located in the same
position in the left-right direction. Thus, the speaker arrange-
ment areas are provided such that positions thereof in the
left-right direction correspond to positions of the button
arrangement areas in the left-right direction. Similarly as the
button arrangement areas, the speaker arrangement areas are
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designed to have a dimension of at least 15 mm or more
(preferably 20 mm or more, more preferably 30 to 40 mm, and
32 mm in the present embodiment) in the lateral direction. In
the present embodiment, concerning the left-right direction,
the two sound holes 21D are located in the vicinity of centers
of the speaker arrangement areas in the left-right direction,
respectively. Further, concerning an up-down direction, the
sound holes 21D are located in lower portions of the speaker
arrangement areas (in portions close to the lower housing 11),
respectively. Alternatively, as shown in FIG. 18, the speakers
and the sound holes 21D are located slightly higher than in
FIG. 1. Further, as shown in FIG. 18, a plurality of sound
holes 21D (six in FIG. 18) may be provided for one speaker.

As described above, in the present embodiment, the non-
screen areas are provided in the lower housing 11 and the
upper housing 21 in the same position in the left-right direc-
tion. Thus, the imaging apparatus 10 has a configuration to be
easily held when held sideways as shown in FIG. 5 as well as
when held lengthwise (in a state where the imaging apparatus
10 is rotated 90 degrees clockwise or counterclockwise).
FIGS. 8 and 9 are views showing a state where the user holds
the imaging apparatus 10 lengthwise. FIG. 8 shows a state
where the imaging apparatus 10 is held with a left hand, and
FIG. 9 shows a state where the imaging apparatus 10 is held
with a right hand. A right-handed user may rotate the imaging
apparatus 10 90 degrees counterclockwise, and hold the
imaging apparatus 10 with a left hand as shown in FIG. 8. A
left-handed user may rotate the imaging apparatus 10 90
degrees clockwise, and hold the imaging apparatus 10 with a
right hand as shown in FIG. 9. In either case, the user can hold
the imaging apparatus 10 while contacting the projection
portion (the axial portions 11A and 21 A) with a thumb and the
upper surface of the lower housing 11 with an index finger. As
described above, the step is formed between the outer surface
of the lower housing 11 and the outer surface of the upper
housing 21 (see FIG. 2), the imaging apparatus 10 can be
stably held by contacting the step with the index finger. The
shutter button (the button 141 or 14J) can be easily pressed by
a dominant hand which is not holding the imaging apparatus
10.

Since the non-screen areas are provided on both sides of the
LCDs 12 and 22 as described above, when the imaging appa-
ratus 10 is held lengthwise with either hand, a thumb is not
located on the screen. In other words, when held lengthwise,
the imaging apparatus 10 is easy to hold, and visibility of the
screen and operability of the touch panel are maintained.
Further, as shown in FIG. 4, the projection portion projects
with respect to the lower housing 11 further than the key tops
of the buttons 14A to 14E (the direction input button 14A in
FIG. 4). Thus, if a thumb holding the imaging apparatus 10
lengthwise is located above a button, there is a low possibility
that the user accidentally presses the button, and an accidental
input can be prevented. Further, since the imaging apparatus
10 has a dimension of 100 to 200 mm in length in the opened
state, when held lengthwise, the imaging apparatus 10 has an
enough width substantially equal to the width of the imaging
apparatus 10 when held sideways, and hence is not hard to
hold. When the imaging apparatus 10 is held lengthwise, the
angle between the housings may be the predetermined angle
smaller than 180 degrees. By making the angle between the
housings become slightly smaller than 180 degrees, the outer
surfaces of the housings 11 and 21 fit into a shape of a hand,
and hence it becomes easier to hold the imaging apparatus 10.

As described above, in the imaging apparatus 10, the cam-
eras 23 and 25 are provided in the upper housing 21, and a live
image taken by the camera 23 or 25 is displayed on the lower
LCD 12 which is provided in the lower housing 11. According

10

15

20

25

30

35

40

45

50

55

60

65

20

to this configuration, even when the imaging apparatus 10 is
held and used, or even when the imaging apparatus 10 is
placed and used on a desk, or the like, it is extremely easy to
perform an editing operation with respect to a live image with
a photographing direction being changed as needed.

FIG. 10 is a view showing a state in which the imaging
apparatus 10 is held and used. When the imaging apparatus 10
is held and used, as shown in FIG. 10, the user holds the lower
housing 11 with one hand (a left hand in FIG. 10). Then, alive
image is displayed on the lower LCD 12, and the user per-
forms an editing operation with respect to the live image
using the touch pen 27 with the other hand. In this case, since
an angle of the lower housing 11 and an angle of the upper
housing 21 are individually changed, the user can hold the
imaging apparatus 10 with the angle of the lower housing 11
being adjusted such that it is easy for the user to perform an
operation of the touch panel, while aiming the camera 23 or
25 in the upper housing 21 at an object whose image is to be
taken. In addition, since the user holds the lower housing 11
with one hand, the user can stably perform an editing opera-
tion by the touch panel 13. As described above, when the
imaging apparatus 10 is held and used, it is extremely easy to
perform an editing operation with respect to a live image.

The imaging apparatus 10 is suitable for performing pho-
tographing in a state where the imaging apparatus 10 is held
by the user as well as for performing photographing in a state
where the imaging apparatus 10 is placed on a stand, or the
like. FIG. 11 is a view showing a state in which the imaging
apparatus 10 is placed and used. Even when the imaging
apparatus 10 is placed and used on a desk, or the like as shown
in FIG. 11, since a live image is displayed on the lower LCD
12, it is easy for the user to perform an operation with respect
to the touch panel 13. In addition, the user places the lower
housing 11 on a surface, and adjusts an angle between the two
housings 11 and 21 such that the upper housing 21 is inclined
at a desired angle with respect to the lower housing 11. Thus,
even when the user places the imaging apparatus 10, the user
can perform photographing at an optional angle of the upper
housing 21 (the photographing direction of the camera). As
described above, even when the imaging apparatus 10 is
placed and used, it is extremely easy to perform an editing
operation with respect to a live image.

Since the imaging apparatus 10 includes the two cameras
23 and 25, photographing can be performed in different direc-
tions by changing a camera for performing photographing
between the inner camera 23 and the outer camera 25 without
moving the imaging apparatus 10 placed on a stand. Itis noted
that when photographing is performed with either camera, the
imaging direction can be changed by adjusting the angle
between the two housings 11 and 21. It is noted that the
imaging apparatus 10 may have a self-timer function in which
photographing is performed after a predetermined time
period from a time when the shutter button is pressed. When
photographing is performed with the self-timer function, the
user does not hold the imaging apparatus 10. Thus, adjust-
ment of the photographing direction of the camera to an
optional direction as in the present embodiment is particu-
larly convenient. Further, in the present embodiment, the two
cameras 23 and 25 for taking images in different directions
are provided in the upper housing 21. Thus, even when the
imaging apparatus 10 is placed and photographing is per-
formed, both of the cameras 23 and 25 can be used. Further,
in the present embodiment, since the lower housing 11 is
formed in the horizontally long shape, stability is increased
when the imaging apparatus 10 is placed, and the imaging
apparatus 10 can be hard to fall down.
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The imaging apparatus 10 may be configured to change an
LCD for displaying a real-time image (a live image) taken by
the camera 23 or 25 between the upper LCD 22 and the lower
LCD 12, for example, in accordance with a change instruction
from the user. In this case, for example, when the imaging
apparatus 10 is placed and used on a stand, change may be
made so as to display a real-time image on the lower LCD 12.
This is because when the imaging apparatus 10 is placed and
used on a stand, since the angle of the upper housing 21 needs
to be changed for adjusting the imaging direction of the
camera, the user can easily look at a real-time image dis-
played on the lower LCD 12 of the lower housing 11 whose
angle does not need to be changed.

In an alternative embodiment, a taken image may be dis-
played on the upper LCD 22. Since an input device (the touch
panel 13, and the buttons 14A to 14I) for performing an
operation input with respect to the imaging apparatus 10 is
provided in the lower housing 11, when the imaging appara-
tus 10 is used, the user can perform an input with respect to the
input device looking at a taken image (an image taken by a
camera) displayed on the upper LCD 22, while holding the
lower housing 11.

According to the above configuration, the imaging appa-
ratus 10 includes the buttons and the touch panel as input
devices. Thus, the imaging apparatus 10 is capable of select-
ing an appropriate input device as an input device to be used
for performing an input operation depending on a type (char-
acteristic) of the input operation. For example, concerning a
shutter operation, it is preferable that the user have actual
feeling of performing the operation and that the operation
have a certain stroke. Thus, the shutter operation may be
performed using the button. Further, concerning later-de-
scribed editing processing, it is preferable that an operation be
performed using the touch panel.

In the present embodiment, the imaging apparatus 10 is
configured to be foldable by pivotably connecting the lower
housing 11 to the upper housing 12. In an alternative embodi-
ment, the lower housing 11 may be connected to the upper
housing 12 by another configuration or in another manner.
For example, two plate-like housings may be connected to
each other such that one of the housings is slidable or pivot-
able with respect to the other housing while being in parallel
with the other housing. Even by this, similarly as in the above
embodiment, the two housings can be in an opened state or a
closed state. Alternatively, in the above embodiment, the
upper housing 21 may be configured such that the axial por-
tion 21A and the other portion thereof are rotatable with
respect to each other about an axis in the up-down direction.
According to this, by providing only one camera in the upper
housing 21, the camera can be easily directed in either the
view line direction of the user or a direction opposite to the
view line direction.

(Internal Configuration of Imaging Apparatus 10)

The following will describe an electrical configuration of
the imaging apparatus 10 with reference to FIG. 12. FIG. 10
is a block diagram showing an internal configuration of the
imaging apparatus 10. As shown in FIG. 12, the imaging
apparatus 10 includes electronic components including a
CPU 31, a main memory 32, a memory control circuit 33, a
stored data memory 34, a preset data memory 35, a memory
card interface (memory card I/F) 36, a cartridge interface
(cartridge I/F) 37, a wireless communication module 38, a
local communication module 39, a real time clock (RTC) 40,
apower circuit 41, an interface circuit (IF circuit) 42, and the
like. These electronic components are mounted on an elec-
tronic circuit substrate and accommodated in the lower hous-
ing 11 (or may be accommodated in the upper housing 21).
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Although various electronic circuits and a battery of the
imaging apparatus 10 may be accommodated in either the
upper housing 21 or the lower housing 11, it is preferable that
the imaging apparatus 10 be designed such that a weight of
the lower housing 11 is heavier than that of the upper housing
21. More specifically, it is preferable that the weight of the
lower housing 11 range from 100 to 200 g and that the weight
of the upper housing 21 range from 50 to 100 g. Further, it is
more preferable that the weight of the lower housing 11 range
from 130 to 150 g and that the weight of the upper housing 21
range from 70 to 90 g. In the present embodiment, the weight
of the lower housing 11 is about 150 g, and the weight of the
upper housing is about 75 g. Further, it is preferable that
concerning aratio between the weight of the lower housing 11
and the weight of the upper housing 21, (the weight of the
lower housing 11):(the weight of the upper housing 21) range
from 1.5:1 to 3:1 (more preferably, 2:1). For example, it is
preferable that the battery, the circuit substrate on which the
CPU is mounted, the card connector, and the like be accom-
modated in the lower housing 11. Further, it is preferable that
minimal components such as an LCD unit (the upper LCD 22,
and the like), an imaging unit (the cameras 23 and 25, and the
like), a speaker unit, and the like be accommodated in the
upper housing 21. By designing the imaging apparatus 10
such that the weight of the lower housing 11 is heavier than
that of the upper housing 21, the imaging apparatus 10
becomes hard to fall down when placed on a stand. Further, by
making the lower housing 11 held by the user heavier than the
upper housing 21, stability is increased when the imaging
apparatus 10 is held, and hand movement can be prevented
when performing photographing.

The CPU 31 is information processing means for executing
a predetermined program. In the present embodiment, the
predetermined program is stored in a memory (e.g. the stored
data memory 34) within the imaging apparatus 10, and the
CPU 31 executes later-described photographing processing
(FIG. 13) by executing the predetermined program. It is noted
that the program executed by the CPU 31 may be stored in
advance in a memory within the imaging apparatus 10, may
be obtained from the memory card 28, or may be obtained
from another apparatus by means of communication with the
other apparatus.

The main memory 32, the memory control circuit 33, and
the preset data memory 35 are connected to the CPU 31. The
stored data memory 34 is connected to the memory control
circuit 33. The main memory 32 is storage means used as a
work area and a buffer area of the CPU 31. In other words, the
main memory 32 stores various data used in the photograph-
ing processing, and also stores a program obtained from the
outside (the memory card 28, another apparatus, and the like).
In the present embodiment, for example, a PSRAM (Pseudo-
SRAM) is used as the main memory 32. The stored data
memory 34 is nonvolatile storage means for storing the pro-
gram executed by the CPU 31, data of images taken by the
cameras 23 and 25, and the like. The stored data memory 34
is constructed of, for example, a NAND flash memory. The
memory control circuit 33 is a circuit for controlling reading
of data from the stored data memory 34 or writing of data to
the stored data memory 34 in accordance with an instruction
from the CPU 31. The preset data memory 35 is storage
means for storing data (preset data) of various parameters
which are set in advance in the imaging apparatus 10, and the
like. A flash memory connected to the CPU 31 via an SPI
(Serial Peripheral Interface) bus can be used as the preset data
memory 35.

The memory card I/F 36 is connected to the CPU 31. The
memory card I/F 36 reads data from the memory card 28



US 9,264,694 B2

23

mounted to the connector or writes data to the memory card
28 in accordance with an instruction from the CPU 31. In the
present embodiment, data of images taken by the cameras 23
and 25 are written to the memory card 28, and the image data
stored in the memory card 28 are read from the memory card
28 to be stored in the stored data memory 34.

The cartridge I/F 37 is connected to the CPU 31. The
cartridge I/F 37 performs reading of data from or writing of
data to the cartridge 29 mounted to the connector in accor-
dance with an instruction from the CPU 31. In the present
embodiment, an application program executable by the imag-
ing apparatus 10 is read from the cartridge 29 to be executed
by the CPU 31, and data regarding the application program
(e.g. saved data of a game, and the like when the application
program is a game program) is written to the cartridge 29.

The wireless communication module 38 functions to con-
nect to a wireless LAN device by a method conformed to the
standard of IEEE802.11.b/g. The local communication mod-
ule 39 functions to wirelessly communicate with an imaging
apparatus of the same type by a predetermined communica-
tion method. The wireless communication module 38 and the
local communication module 39 are connected to the CPU 31.
The CPU 31 is capable of receiving data from and sending
datato another apparatus via the Internet by using the wireless
communication module 38, and capable of receiving data
from and sending data from another imaging apparatus of the
same type by using the local communication module 39.

The RTC 40 and the power circuit 41 are connected to the
CPU 31. The RTC 40 counts a time, and outputs the time to
the CPU 31. The CPU 31 calculates a current time (date)
based on the time counted by the RTC 40. The power circuit
41 controls electric power from a power supply (the battery
accommodated in the lower housing) of the imaging appara-
tus 10 to supply the electric power to each electronic compo-
nent of the imaging apparatus 10.

The imaging apparatus 10 includes the microphone 42 and
an amplifier 43. The microphone 42 and the amplifier 43 are
connected to the I/F circuit 42. The microphone 42 detects
sound, and outputs a sound signal to the I/F circuit 42. The
amplifier 43 amplifies the sound signal from the I/F circuit 42,
and causes the speaker (not shown) to output the sound signal.
The I/F circuit 42 is connected to the CPU 31. The touch panel
13 is connected to the I/F circuit 42. The I/F circuit 42
includes a sound control circuit for controlling the micro-
phone 42 and the amplifier 43 (the speaker) and a touch panel
control circuit for controlling the touch panel. The sound
control circuit performs A/D conversion or D/A conversion
on the sound signal, and converts the sound signal into sound
data in a predetermined format. The touch panel control cir-
cuit generates touch position data in a predetermined format
based on a signal from the touch panel 13, and outputs the
touch position data to the CPU 31. The touch position data
indicates coordinates of a position on an input surface of the
touch panel 13 at which an input is performed. The touch
panel control circuit reads a signal from the touch panel 13
and generates touch position data every a predetermined time
period. The CPU 31 can recognize a position at which an
input is performed with respect to the touch panel 13 by
obtaining the touch position data.

An operation section 14 includes the above buttons 14A to
141, and is connected to the CPU 31. The operation section 14
outputs operation data indicative of an input state with respect
to each of the buttons 14A to 141 (whether or not each button
is pressed) to the CPU 31. The CPU 31 obtains the operation
data from the operation section 14, and executes processing in
accordance with an input with respect to the operation section
14.
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The cameras 23 and 25 are connected to the CPU 31. Each
of'the cameras 23 and 25 takes an image in accordance with
an instruction from the CPU 31, and outputs data of the taken
image to the CPU 31. In the present embodiment, the CPU 31
gives an imaging performing instruction to the camera 23 or
25, and the camera which has received the imaging perform-
ing instruction takes an image and sends image data to the
CPU 31.

The LCDs 12 and 22 are connected to the CPU 31. Each of
the LCDs 12 and 22 displays an image thereon in accordance
with an instruction from the CPU 31. In the present embodi-
ment, the CPU 31 causes a taken image obtained from the
camera 23 or 25 to be displayed on the upper LCD 22, and an
operation screen generated by predetermined processing to
be displayed on the lower LCD 12.

Although not shown in the drawings, the imaging appara-
tus 10 has a vibration function to vibrate itself. The vibration
function is used, for example, for giving information to the
user (e.g. for notitying the user of error in operation, excess of
capacity, and the like). In the present embodiment, since it is
assumed that the user holds the lower housing 11 during use,
it is preferable that a device for achieving the vibration func-
tion (e.g. a vibrator such as a vibration motor, a solenoid, and
the like) be accommodated in the lower housing 21. Thus,
vibrations can be conveyed to the user holding the imaging
apparatus 10 (the lower housing 21).

(Photographing Processing in Imaging Apparatus 10)

The following will describe an operation of the imaging
apparatus 10 with reference to FIGS. 13 and 5. FIG. 13 is a
flow chart showing a procedure of photographing processing
in the imaging apparatus 10. When the power is applied to the
imaging apparatus 10 by pressing the power button 14F, the
CPU 31 of the imaging apparatus 10 initializes the main
memory 32 and the like, and then starts executing a program
for executing the photographing processing shown in FIG.
13. It is noted that a processing loop of steps S1 to S11 shown
in FIG. 13 (except when the steps S8 to S10 are executed) is
executed every a predetermined time period (e.g. every Yoo
sec.).

At the step S1 shown in FIG. 13, the CPU 31 obtains data
of'an image taken by the inner camera 23 or the outer camera
25. In the present embodiment, an image is taken by either the
camera 23 or 25. At the step S1, the CPU 31 obtains image
data only from the camera. In the present embodiment, at a
time of start of the photographing processing, a camera for
taking an image is set to the outer camera 25. Subsequent to
the step S1, processing at the step S2 is executed.

The image data obtained from the camera 23 or 25 at the
step S1 is displayed on the lower LCD 12. FIG. 14 is a view
showing an example of images displayed on the LCDs 12 and
22. FIG. 14 shows an image in the case where there is no
image inputted by the user in later-described input image
generation processing. As shown in FIG. 14, the CPU 31
causes a real-time image (a taken image) 52 taken by the
camera 23 or 25 to be displayed on the lower LCD 12. It is
noted that an image 51 for explaining a manner of an opera-
tion to the user is displayed on the upper LCD 12. In the
present embodiment, the CPU 31 causes various button
images 53 to 61 to be displayed on the lower LCD 12 along
with the taken image 52. Each of the button images 53 to 61
is an image for performing an instruction with respect to the
imaging apparatus 10 by the user performing a touch input
with respect to a position of the image. The following will
describe the button images 53 to 61.

The pen mode image 53, the eraser mode image 54, and the
seal mode image 55 are images for changing an editing mode.
In the present embodiment, three modes, namely, a pen mode,
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a seal mode, and an eraser mode, are prepared in advance. In
the pen mode, an image of an input line inputted with respect
to the touch panel 13 can be added to the taken image. In the
seal mode, a seal image prepared in advance can be added to
the taken image. In the eraser mode, an image added in the pen
mode or the seal mode can be deleted. The pen mode image 53
is an image for performing an instruction to change the edit-
ing mode to the pen mode. The eraser mode image 54 is an
image for performing an instruction to change the editing
mode to the eraser mode. The seal mode image 55 is an image
for performing an instruction to change the editing mode to
the seal mode.

The thickness change image 56 is an image for performing
an instruction to change a thickness of a line inputted in the
pen mode. The color change image 57 is an image for per-
forming an instruction to change a color of a line inputted in
the pen mode. The all deletion image 58 is an image for
performing an instruction to delete all images added in the
pen mode or the seal mode.

By performing instructions using the button images 53 to
58, the user can input an image on the taken image displayed
on the lower LCD 12 (so as to be superimposed on the taken
image). Hereinafter, an image inputted by the user is referred
to as an “input image”. Processing of generating an input
image (input image generation processing) will be described
in detail later.

The end image 59 is an image for performing an instruction
to end the photographing processing. The photographing
instruction image 60 is an image for performing a photo-
graphing instruction. In the present embodiment, the photo-
graphing instruction is an instruction to store an image dis-
played on the lower LCD 12 (an image obtained by
superimposing an input image on an taken image). It is noted
that it is preferable that the photographing instruction image
60 be displayed substantially at the center of the lower hous-
ing 11 (in the left-right direction) for providing an easy opera-
tion when the user operates the photographing instruction
image 60 with either a right hand or a left hand. Thus, if the
lower LCD 12 is not located substantially at the center of the
lower housing 11, it is preferable that the CPU 31 display the
photographing instruction image 60 so as to be located sub-
stantially at the center of the lower housing 11, not at the
center of the lower LCD 12. The camera change image 61 is
an image for performing a camera change instruction. The
camera change instruction is an instruction to change a cam-
era for taking an image between the inner camera 23 and the
outer camera 25.

Atthe step S2, the CPU 31 accepts an input with respect to
each input device. In other words, the CPU 31 obtains opera-
tion data from the operation section 14, and obtains touch
position data from the touch panel 13. The obtained operation
data and touch position data are stored in the main memory
32. Subsequent to the step S2, processing at the step S3 is
executed.

At the step S3, the CPU 31 determines whether or not the
camera change instruction has been performed. In the present
embodiment, the camera change instruction is performed by
pressing a predetermined button (e.g. the button 14B, the
button 14C, the button 14D, or the button 14E), or by per-
forming an input with respect to the touch panel 13 by touch-
ing an area where the camera change image 61 is displayed.
Thus, in the determination processing at the step S3, the CPU
31 determines whether or not the predetermined button has
been pressed or an input to touch the area where the camera
change image 61 is displayed has been performed. The deter-
mination at the step S3 can be made by referring to the
operation data and the touch position data which are stored in
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the main memory 32 at the step S2. When a result of the
determination at the step S3 is positive, processing at the step
S4 is executed. On the other hand, when the result of the
determination at the step S3 is negative, processing at the
later-described step S5 is executed.

At the step S4, the CPU 31 changes the camera for taking
an image. In other words, when the camera for taking an
image is the inner camera 23, the CPU 31 changes the camera
for taking an image to the outer camera 25. When the camera
for taking an image is the outer camera 25, the CPU 31
changes the camera for taking an image to the inner camera
23. More specifically, the CPU 31 gives an instruction to stop
an operation to one of the cameras 23 and 25 taking an image,
and gives an instruction to perform imaging (an imaging
performing instruction) to the other camera. When the pro-
cessing at the step S4 is executed, at the step S1 executed the
next time, data of an image taken by the camera after the
change is obtained by the CPU 31, and at the step S6 executed
the next time, the image (live image) taken by the camera after
the change is displayed on the lower LCD 12. Subsequent to
the step S4, the processing at the step S is executed again.

At the step S5, the CPU 31 executes the input image gen-
eration processing. The input image generation processing is
processing of generating an input image by an input by the
user. The following will describe the input image generation
processing in detail with reference to FIGS. 15 and 16.

FIG. 15 is a flow chart showing a procedure of the input
image generation processing (the step S5) shown in FIG. 13.
In the input image generation processing, at a step S20, the
CPU 31 determines whether or not an operation for generat-
ing an input image has been performed. In other words, the
CPU 31 determines whether or not an input to touch, among
the input surface of the touch panel 13, an areca where the
taken image is displayed has been performed. The determi-
nation at the step S20 can be made by determining whether or
not the touch position data obtained at the step S2 indicates a
position in the area where the taken image is displayed. When
a result of the determination at the step S20 is positive, pro-
cessing at a step S21 is executed. On the other hand, when the
result of the determination at the step S20 is negative, pro-
cessing at a later-described step S26 is executed.

At the step S21, the CPU 31 determines whether or not a
current editing mode is the pen mode. It is noted that in the
present embodiment, the editing mode is set to the pen mode
atatime of start of the editing processing. When aresult ofthe
determination at the step S21 is positive, processing at a step
S22 is executed. On the other hand, when the result of the
determination at the step S21 is negative, processing at a
later-described step S23 is executed.

At the step S22, processing in the pen mode is executed. In
other words, the CPU 31 draws an image of a line of a touch
input performed on the taken image. More specifically, the
CPU 31 draws an image of a line connecting positions indi-
cated by the touch position data which has been obtained at
the step S2 until now in a memory (a frame buffer) which
stores image data to be displayed on the LCDs 12 and 22. It is
noted that a thickness and a color of a drawn line are deter-
mined in accordance with content which is set at a later-
described step S29. The processing at the step S22 may be any
processing as long as the processing is processing of gener-
ating and drawing an image showing an line at a position at
which an input is performed by the user with respect to the
touch panel 13. An example of such processing is shown at
later-described steps S52 and S53. FIG. 16 is a view showing
an example of images displayed on the LCDs 12 and 22 in the
pen mode. When the processing at the step S22 is executed, at
later-described display processing (the step S6), an input
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image showing a line drawn by the user is displayed so as to
be superimposed on the taken image displayed on the lower
LCD 12 (see FIG. 16). Subsequent to the step S22, processing
at a later-described step S26 is executed.

On the other hand, at the step S23, the CPU 31 determines
whether or not the current editing mode is the seal mode.
When a result of the determination at the step S23 is positive
(namely, when the current editing mode is the seal mode),
processing at a step S24 is executed. On the other hand, when
the result of the determination at the step S23 is negative
(namely, when the current editing mode is the eraser mode),
processing at a later-described step S25 is executed.

Atthe step S24, processing in the seal mode is executed. In
other words, the CPU 31 draws a predetermined seal image at
a position at which a touch input is performed on the taken
image. More specifically, the CPU 31 draws the predeter-
mined seal image at a position indicated by the touch position
data obtained at the step S2. It is noted that the processing at
the step S24 may be any processing as long as the processing
is processing of generating and drawing the predetermined
seal image at a position at which an input is performed by the
user with respect to the touch panel 13. An example of such
processing is shown at later-described steps S60 and S61.
When the processing at the step S24 is executed, at the later-
described display processing (the step S6), the predetermined
seal image which is an input image is displayed so as to be
superimposed on the taken image displayed on the lower
LCD12.Itis noted that the CPU 31 may prepare a plurality of
seal images in advance, and may cause the user to select a seal
image to be drawn among the plurality of seal images. Sub-
sequent to the step S24, the processing at the later-described
step S26 is executed.

On the other hand, at the step S25, processing in the eraser
mode is executed. In other words, the CPU 31 deletes the
input image (the image of the line or the seal image) on an
editing image in accordance with an input with respect to the
touch panel 13. More specifically, the CPU 31 deletes the
input image drawn at the position indicated by the touch
position data obtained at the step S2. Subsequent to the step
S25, the processing at the step S26 is executed.

At the step S26, the CPU 31 determines whether or not an
instruction to delete all inputs images has been performed.
More specifically, the CPU 31 determines whether or not an
input to touch an area where the all deletion image 58 is
displayed has been performed. When a result of the determi-
nation at the step S26 is positive, processing at a step S27 is
executed. On the other hand, when the result of the determi-
nation at the step S26 is negative, the processing at the step
S27 is skipped, and processing at a later-described step S28 is
executed.

At the step S27, the CPU 31 deletes all input image which
have been generated and drawn until now. Thus, the user can
start an operation for drawing an input image from the begin-
ning by touching the all deletion image 58. Subsequent to the
step S27, processing at the step S28 is executed.

At the step S28, the CPU 31 determines whether or not an
instruction to change settings concerning the operation for
generating an input image has been performed. More specifi-
cally, the CPU 31 determines whether or not an input to touch
an area where each of the button images 53 to 57 is displayed
has been performed. When a result of the determination at the
step S28 is positive, processing at a step S29 is executed. On
the other hand, when the result of the determination at the step
S28 is negative, the processing at the step S28 is skipped, and
the CPU 31 terminates the input image generation processing.

At the step S29, the CPU 31 changes the settings in accor-
dance with the instruction performed. In other words, when a
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touch input is performed with respect to any of the mode
images 53 to 55, the CPU 31 changes the editing mode to a
mode corresponding to a mode image with respect to which
the touch input has been performed. When a touch input is
performed with respect to the thickness change image 56, the
CPU 31 changes settings of a thickness of a line generated in
the pen mode. More specifically, the CPU 31 displays a plu-
rality of lines of different thicknesses, causes the user to select
a line of a desired thickness among the plurality of lines of
different thicknesses, and changes the settings of a thickness
of a line to the selected thickness. When a touch input is
performed with respect to the color change image 57, the
CPU 31 changes a color of a line generated in the pen mode.
More specifically, the CPU 31 displays a plurality of images
ofaplurality of colors, causes the user to select a desired color
among the plurality of colors, and changes settings of a color
of'aline to the selected color. After the end of the step S29, the
CPU 31 terminates the input image generation processing.

By the above step S5, an addition is made to the real-time
image (the live image) based on an input with respect to the
touch panel. In other words, the user can input an image on the
taken image displayed on the lower LCD 12 (so as to be
superimposed on the taken image). It is noted that in the
present embodiment, although the processing of adding an
image drawn by the user or a seal image prepared in advance
to the taken image has been described as an example, in an
alternative embodiment, the CPU 31 may execute processing
of distorting the taken image, processing of altering expres-
sion of the face (processing of detecting a feature point of the
face through image recognition processing, and of changing a
position of the feature point) when a face of a person is
included in the taken image, processing of converting a taken
image into an image which is line symmetrical about a line,
and the like.

Returning to the description of the step S20, at the step S6
subsequent to the step S5, the CPU 31 executes the display
processing of displaying predetermined images on the LCDs
12 and 22. More specifically, like the image 51 shown in FIG.
14, an image for explaining a manner of an operation to the
user is displayed on the upper LCD 12. The taken image
obtained at the step S1 and the button images 53 to 61 are
displayed on the lower LCD 12 (see FIG. 14). Further, when
an input image is generated and drawn in the input image
generation processing, the input image is displayed on the
taken image (see FIG. 16). It is noted that in the present
embodiment, since the processing at the steps S1 to S6 are
repeatedly executed, the taken image is different each time.
Thus, the user can add an input image on an image taken by
the camera 23 or 25 in real time. Subsequent to the step S6,
processing at the step S7 is executed.

At the step S7, the CPU 31 determines whether or not a
photographing instruction has been performed. In the present
embodiment, the photographing instruction is performed by
pressing a predetermined button (e.g. the button 141 or the
button 14J), or by performing an input to touch an area where
the photographing instruction image 60 is displayed with
respect to the touch panel 13. It is noted that photographing
may be automatically performed at a predetermined timing
by program processing. Thus, in the determination process-
ing at the step S7, the CPU 31 determines whether or not the
predetermined button has been pressed or whether or not the
input to touch the area where the photographing instruction
image 60 is displayed has been performed. The determination
at the step S7 can be made by referring to the operation data
and the touch position data which are stored in the main
memory 32 at the step S2. When a result of the determination
atthe step S7 is positive, processing at the step S8 is executed.
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On the other hand, when the result of the determination at the
step S7 is negative, processing at the later-described step S11
is executed.

Atthe step S8, the CPU 31 holds (freezes) a display content
(the taken image and the input image) which is currently
displayed on the lower LCD 12. In other words, a still image
(the taken image and the input image which are displayed at
the step S5) which is a live image at a time when a photo-
graphing instruction is performed is continuously displayed
on the lower LCD 12. A period for which the still image is
displayed may be a predetermined period or a period until the
next time the display processing at the step S6 is executed. In
an alternative embodiment, the processing at the step S8 may
not be executed. In other words, a still image may not be
displayed on the lower LCD 12 in accordance with a photo-
graphing instruction, and a moving image which is a live
image may be always displayed on the lower LCD 12. Sub-
sequent to the step S8, the processing at the step S9 is
executed.

At the step S9, the CPU 31 stores a taken image which is
currently displayed on the lower LCD 12. In other words, data
of'the taken image and the input image which are displayed at
the step S5 is stored, for example, in the stored data memory
34. Thus, the user can store the taken image and the input
image added on the taken image. It is noted that the CPU 31
may store data of a composite image obtained by compositing
the taken image and the input image, or the CPU 31 may
individually store image data of the taken image and image
data of the input image so as to associate the taken image with
the input image. Subsequent to the step S9, the processing at
the step S10 is executed.

Atthe step S10, the CPU 31 displays the image stored at the
step S9 on the upper LCD 22. It is noted that the image
displayed on the upper LCD 22 is continuously displayed
until another photographing instruction is performed (Yes at
the step S7 again) and another stored image is displayed at the
step S10. As a modified example, the image displayed on the
upper LCD 22 may be displayed for a predetermined period,
or may be displayed until the next time the display processing
at the step S6 is executed. Further, after the displaying of the
stored image is terminated, an image for explaining a manner
of operation to the user (an operation explanation image as
described with reference to FIG. 14) may be displayed on the
upper LCD 22. Although the display processing is executed at
the step S10 after the storage processing is executed at the step
S9 in the present embodiment, either the storage processing
or the display processing may be executed prior to the other.
More specifically, the CPU 31 may display an image, which
is stored by a photographing instruction, on the upper LCD 22
in accordance with the photographing instruction being per-
formed. The CPU 21 is not limited to display an image stored
by a photographing instruction, and may display an image
which is to be stored by a photographing instruction. Subse-
quent to the step S10, the processing at the step S11 is
executed.

FIG. 17 is a view showing an example of images displayed
on the LCDs 12 and 22 when the step S10 is executed. As
shown in FIG. 17, in the present embodiment, in accordance
with a photographing instruction (a photographing operation)
being performed, an image 63 which is stored by the photo-
graphing instruction is displayed on the upper LCD 22 (the
step S10). Thus, an image of a photographing result can be
displayed on the upper LCD 22 having a display screen which
faces in a display direction corresponding to the photograph-
ing direction ofthe camera 23 or 25 (in a direction which is the
same as the photographing direction, or in a direction oppo-
site to the photographing direction). By displaying the image
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of the photographing result on the upper LCD 22, the image
of'the photographing result can be displayed to the user so as
to make it easy for the user to recognize the photographing
direction. In the present embodiment, since a real-time image
taken by the camera 23 or 25 is displayed on the lower LCD
12 of which a display direction does not correspond to the
photographing direction of the camera 23 or 25, it is particu-
larly effective to display the image of the photographing
result to the user so as to make it easy for the user to recognize
the photographing direction.

In the present embodiment, an editing result obtained
before a photographing instruction is performed is main-
tained after the photographing instruction is performed (after
an image is stored). More specifically, as shown in FIG. 17,
the input image 62 which is inputted prior to a photographing
instruction is displayed on the lower LCD 12 so as to be
superimposed on a live image even after the photographing
instruction. In an alternative embodiment, an editing result
obtained before a photographing instruction is performed
may be deleted in accordance with the photographing instruc-
tion, and only a live image may be displayed on the lower
LCD 12 after the photographing instruction.

In an alternative embodiment, a timing of displaying an
image of a photographing result (a stored image) on the upper
LCD 22 is not limited to a timing in accordance with a
photographing instruction being performed, and an image of
aphotographing result may be displayed on the upper LCD 22
at a certain timing. For example, the CPU 31 may display an
image of a photographing result on the upper LCD 22 in
accordance with an instruction to view an image (a number of
images may be one or more) being performed by the user, or
may always display an image of a photographing result on the
upper LCD 22 instead of the image for explaining a manner of
operation.

Atthestep S1, the CPU 31 determines whether to terminate
the editing processing. The determination is made by deter-
mining whether or not an instruction to terminate the editing
processing has been performed by the user. More specifically,
the determination at the step S11 is made by determining
whether or not a touch input has been performed with respect
to an area ofthe end image 59 displayed on the lower LCD 12.
When a result of the determination at the step S11 is negative,
the CPU 31 executes the processing at the step S1 again. After
that, the processing loop of the steps S1 to S11 is repeatedly
executed until the photographing processing is determined to
be terminated at the step S11. On the other hand, when the
result of the determination at the step S11 is positive, the CPU
31 terminates the photographing processing shown in FIG.
13.

By the photographing processing descried above, the user
can store an image taken by the camera in accordance with the
photographing instruction. In the present embodiment, the
two display devices are included, an image being currently
taken is displayed on one ofthe display devices, and an image
for explaining an operation is displayed on the other display
device. Thus, since the user can perform the photographing
operation while looking at the image for explaining the opera-
tion as well as the currently taken image, the user-friendly
imaging apparatus 10 can be provided. Further, in the present
embodiment, by providing the touch panel 13 in the lower
LCD 12, an operation can be performed more easily.

Further, in the present embodiment, the user can perform
the photographing operation by pressing the button 141 or the
button 14J. By using the button 141 or the button 147J as the
shutter button, the user can press the shutter button while
holding the lower housing 11 with both hands. Thus, the
photographing operation can be performed more easily. In an
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alternative embodiment, some of the buttons 14B to 14E may
be used as the shutter button. In this case, similarly as in the
present embodiment, the user can press the shutter button
while holding the lower housing 11 with both hands. Alter-
natively, some buttons of the direction input button A (e.g. one
direction input; e.g. a left input) and one of the buttons 14B to
14E (e.g. the button 14D) may have a function of the shutter
button. By doing so, either a left-handed user or a right-
handed user can easily operate the shutter button.

(Modified Example of Photographing Processing)

In the above embodiment, in the photographing process-
ing, the case where the user adds an input image to an image
obtained in real time has been described as an example. How-
ever, in the photographing processing, the user may add an
input image to an image (a still image) taken by the imaging
apparatus 10. The following will describe a modified example
of'the photographing processing with reference to FIGS. 21 to
25.

FIG. 21 is a flow chart showing a procedure of photograph-
ing processing according to the modified example. When the
power is applied to the imaging apparatus 10 by pressing the
power button 14F, the CPU 31 of the imaging apparatus 10
initializes the main memory 32 and the like, and then starts
executing a program for executing the photographing pro-
cessing shown in FIG. 21. It is noted that a processing loop of
steps S31 to S44 is executed every a predetermined time
period (e.g. every Yo sec.) except for a period when editing
processing (the step S43) is executed.

Atthe step S31 shown in FIG. 21, the CPU 31 obtains data
of'an image taken by the inner camera 23 or the outer camera
25. In the present modified example, an image is taken by
either the camera 23 or 25. At the step S31, the CPU 31
obtains image data only from the camera. In the present
modified example, at a time of start of the photographing
processing, a camera for taking an image is set to the outer
camera 25. Subsequent to the step S31, processing at the step
S32 is executed.

Atthe step S32, the CPU 31 executes display processing of
displaying predetermined images on the LCDs 12 and 22.
FIG. 22 is a view showing an example of images displayed on
the LCDs 12 and 22 at the step S32. As shown in FIG. 22, the
CPU 31 causes a real-time image (a taken image) 51 taken by
the camera 23 or 25 to be displayed on the upper LCD 22. In
other words, the CPU 31 outputs the image data obtained at
the step S31 to the upper LCD 22. Further, in the present
modified example, an image 72 showing a current date is
displayed on the upper LCD 22 so as to be superimposed on
the taken image 71.

In the present modified example, magnification data
indicative of a magnification of the taken image displayed on
the upper LCD 22 is stored in the main memory 32. Atthe step
S32, the taken image is displayed on the upper LCD 22 with
a magnification indicated by the magnification data. In other
words, the CPU 31 determines an area in the taken image to be
displayed in accordance with the magnification, zooms in an
image of the determined area to have a size of the upper LCD
22 as needed, and displays the image on the upper LCD 22. 1t
is noted that at a time of start of the photographing processing,
the magnification data is set so as to indicate a predetermined
magnification (e.g. a magnification (one time) with which an
entirety of the taken image is displayed on the upper LCD 22).
Content of the magnification data is changed when a later-
described zoom change instruction is performed. Thus, when
the taken image is zoomed in and displayed on the upper LCD
22, not the entirety but only a part of the taken image may be
displayed.
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On the other hand, the CPU 31 causes an operation screen
for operating the imaging apparatus 10 to be displayed on the
lower LCD 12. As shown in FIG. 22, the operation screen
displayed at the step S32 includes stored images 73A to 73D,
and instruction images 74 to 78 for performing various
instructions with respect to the imaging apparatus 10 using
the touch panel 13.

The stored images 73A to 73D are images which are pre-
viously taken by the imaging apparatus 10 and stored in the
imaging apparatus 10 (or may be stored in the memory card
28) (referred to as stored images). In the present modified
example, among the stored images, a predetermined number
of' images (four in FIG. 22) are displayed on the lower LCD
12. It is noted that in the main memory 32, data indicative of
stored images to be displayed on the lower LCD 12 (displayed
stored images) is stored as displayed stored image data. The
displayed stored image data is, for example, data indicative of
IDs assigned to the stored images. In FIG. 22, the stored
images 73 A to 73D are aligned and displayed in order of date
(time and date) when photographing is performed. Here, the
leftmost stored image 73A is an image taken at the oldest
time, and a photographing time becomes recent in order of the
stored image 73B which is second from the left, the stored
image 73C which is second from the right, and the rightmost
stored image 73D. In the present modified example, an
instruction to perform editing processing for editing a stored
image (an editing instruction) can be performed by perform-
ing an input to touch the displayed stored images 73 A to 73D
with respect to the touch panel 13.

Further, as the above instruction images, the photograph-
ing instruction image 74, the camera change image 75, the
zoom bar 76, the zoom cursor 77, and the display change
images 78A and 78B are displayed on the lower LCD 12. The
photographing instruction image 74 is an image for perform-
ing a photographing instruction using the touch panel 13. The
photographing instruction is an instruction for causing the
camera 23 or 25 of the imaging apparatus 10 to perform
photographing. The camera change image 75 is an image for
performing a camera change instruction using the touch panel
13. The camera change instruction is an instruction to change
the camera for taking an image between the inner camera 23
and the outer camera 25. The zoom bar 76 and the zoom
cursor 77 are images for performing a zoom change instruc-
tion using the touch panel 13. The zoom change instruction is
aninstruction to zoom in/out the taken image displayed on the
upper LCD 22. The display change images 78A and 78B are
images for performing a display change instruction. The dis-
play change instruction is an instruction to change stored
images to be displayed as the stored images 73A to 73D on the
lower LCD 12 among the stored images which are stored in
the imaging apparatus 10. A manner for performing each of
these instructions, and processing executed by the imaging
apparatus 10 in accordance with each of the instructions will
be described later.

Referring back to FIG. 21, subsequent to the step S32,
processing at the step S33 is executed. At the step S33, the
CPU 31 accepts an input with respect to each input device. In
other words, the CPU 31 obtains operation data from the
operation section 14, and obtains touch position data from the
touch panel 13. The obtained operation data and touch posi-
tion data are stored in the main memory 32. Subsequent to the
step S33, processing at the step S34 is executed.

At the step S34, the CPU 31 determines whether or not the
photographing instruction has been performed. In the present
modified example, the photographing instruction is per-
formed by pressing a predetermined button (e.g. the button
141 or the button 147), or by performing an input to touch an
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area where the photographing instruction image 74 is dis-
played with respect to the touch panel 13. Thus, in the deter-
mination processing at the step S34, the CPU 31 determines
whether or not the predetermined button has been pressed or
the input to touch the area where the photographing instruc-
tion image 74 is displayed has been performed. The determi-
nation at the step S34 can be made by referring to the opera-
tion data and the touch position data which are stored in the
main memory 32 at the step S33. When a result of the deter-
mination at the step S34 is positive, processing at the step S35
is executed. On the other hand, when the result of the deter-
mination at the step S34 is negative, processing at the later-
described step S36 is executed.

At the step S35, the CPU 31 executes the photographing
processing. In other words, the CPU 31 stores the image data
obtained from the camera at the step S31 in the stored data
memory 34. In an alternative embodiment, the CPU 31 may
cause the image data obtained from the camera at the step S31
to be displayed on either the LCD 12 or 22, and inquire of the
user whether or not to store the image data. Only when the
user performs an instruction to store the image data, the CPU
31 may store the image data in the stored data memory 34.
Further, in an alternative embodiment, the CPU 31 may store
data of the taken image in the memory card 28, or may cause
the user to select which the image data is to be stored in an
apparatus body (the stored data memory 34) or in the memory
card 28. Subsequent to the step S35, processing at the later-
described step S42 is executed.

On the other hand, at the step S36, the CPU 31 determines
whether or not the camera change instruction has been per-
formed. In the present modified example, the camera change
instruction is performed by pressing a predetermined button
(e.g. the button 14B, the button 14C, the button 14D, or the
button 14E), or by performing an input to touch an area where
the camera change image 75 is displayed with respect to the
touch panel 13. Thus, in the determination processing at the
step S36, the CPU 31 determines whether or not the prede-
termined button has been pressed or the input to touch the area
where the camera change image 75 is displayed has been
performed. The determination at the step S36 can be made by
referring to the operation data and the touch position data
which are stored in the main memory 32 at the step S33. When
a result of the determination at the step S36 is positive, pro-
cessing at the step S37 is executed. On the other hand, when
the result of the determination at the step S36 is negative,
processing at the later-described step S38 is executed.

Atthe step S37, the CPU 31 changes the camera for taking
an image. In other words, when the camera for taking an
image is the inner camera 23, the CPU 31 changes the camera
for taking an image to the outer camera 25. When the camera
for taking an image is the outer camera 25, the CPU 31
changes the camera for taking an image to the inner camera
23. More specifically, the CPU 31 gives an instruction to stop
an operation to one of the cameras 23 and 25 taking an image,
and gives an instruction to perform imaging (an imaging
performing instruction) to the other camera. When the pro-
cessing at the step S37 is executed, at the step S31 executed
the next time, data of an image taken by the camera after the
change is obtained by the CPU 31, and at the step S37
executed the next time, the image taken by the camera after
the change is displayed on the upper LCD 22. Subsequent to
the step S37, processing at the later-described step S42 is
executed.

On the other hand, at the step S38, the CPU 31 determines
whether or not the zoom change instruction has been per-
formed. In the present modified example, the zoom change
instruction is performed by moving the zoom cursor 77 on the
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zoom bar 76 upward or downward by a predetermined button
(e.g. an up button or a down button of the direction input
button 14A) or by an input with respect to the touch panel 13.
More specifically, the zoom cursor 77 is moved upward by a
predetermined distance in accordance with pressing of the up
button of the direction input button 14A, and moved down-
ward by a predetermined distance in accordance with press-
ing of the down button of the direction input button 14A. In
addition, the user can move the zoom cursor 77 upward or
downward by touching a screen area where the zoom cursor
77 is displayed, and performing an operation with respect to
the touch panel 13 to shift a touch position upward or down-
ward while touching the screen area. Thus, in the determina-
tion processing at the step S38, the CPU 31 determines
whether the predetermined button has been pressed or the
operation for moving the zoom cursor 77 has been performed
with respect to the touch panel 13. The determination at the
step S38 can be made by referring to the operation data and
the touch position data which are stored in the main memory
32 at the step S33. When a result of the determination at the
step S38 is positive, processing at the step S39 is executed. On
the other hand, when the result of the determination at the step
S38 is negative, processing at the later-described step S40 is
executed.

At the step S39, the CPU 31 zooms in/out the taken image
displayed on the upper LCD 22 in accordance with the zoom
change instruction. In other words, when an instruction for
moving the zoom cursor 77 upward has been performed, the
CPU 31 changes the content of the magnification data stored
in the main memory 32 such that the magnification is reduced.
Thus, at the step S32 executed the next time, a taken image is
zoomed out and displayed as compared to the last step S32.
On the other hand, when an instruction for moving the zoom
cursor 77 downward has been performed, the CPU 31
changes the content of the magnification data stored in the
main memory 32 such the magnification is increased. Thus, at
the step S32 executed the next time, a taken image is zoomed
in and displayed as compared to the last step S32. Subsequent
to the step S39, processing at the later-described step S42 is
executed.

On the other hand, at the step S40, the CPU 31 determines
whether or not the display change instruction has been per-
formed. In the present modified example, the display change
instruction is performed by pressing a predetermined button
(e.g. aleft button or a right button of the direction input button
14A), or by performing an input to touch an area where the
display change image 78A is displayed or an area where the
display change image 78B is displayed with respect to the
touch panel 13. Thus, in the determination processing at the
step S40, the CPU 31 determines whether or not the prede-
termined button has been pressed or the input to touch the area
where the display change image 78A is displayed or the area
where the display change image 78B is displayed has been
performed. The determination at the step S40 can be made by
referring to the operation data and the touch position data
which are stored in the main memory 32 at the step S33. When
a result of the determination at the step S40 is positive, pro-
cessing at the step S41 is executed. On the other hand, when
the result of the determination at the step S40 is negative,
processing at the later-described step S42 is executed.

At the step S41, the CPU 31 changes stored images to be
displayed on the lower LCD 12 (displayed stored images)
among the stored images. More specifically, when the right
button of the direction input button 14 A is pressed or when the
display change image 78B is touched, the displayed stored
images are shifted by one image toward recent images. In
other words, among the current four displayed stored images,
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the image taken at the oldest time is deleted from the dis-
played stored images. In addition, a stored image taken next
to the image taken at the most recent time among the current
four displayed stored images is added as a new displayed
stored image. On the other hand, when the left button of the
direction input button 14A is pressed or when the display
change image 78A is touched, the displayed stored images are
shifted by one image toward old images. In other words,
among the current four displayed stored images, the image
taken at the most recent time is deleted from the displayed
stored images. In addition, a stored image taken immediately
before the image taken at the oldest time among the current
four displayed stored images is added as a new displayed
stored image. In the main memory 32, data indicative of the
displayed stored images after the change at the step S40 is
stored as new displayed stored image data. Subsequent to the
step S41, processing at the later-described step S42 is
executed.

At the step S42, the CPU 31 determines whether or not an
editing instruction has been performed. In the present modi-
fied example, the editing instruction is performed by perform-
ing an input to touch, among the stored images 73A to 73D
being displayed, a display area of a stored image which is
desired to be edited with respect to the touch panel 13. Thus,
in the determination processing at the step S42, the CPU 31
determines whether the input to touch any of the areas where
the stored images 73A to 73D are displayed has been per-
formed. The determination at the step S42 can be made by
referring to the operation data and the touch position data
which are stored in the main memory 32 at the step S33. When
a result of the determination at the step S42 is positive, pro-
cessing at the step S43 is executed. On the other hand, when
the result of the determination at the step S42 is negative,
processing at the later-described step S44 is executed.

At the step S43, the CPU 31 executes the editing process-
ing. The editing processing is processing for editing a stored
image. Hereinafter, a stored image which is an object to be
edited is referred to as an editing image. The following will
describe the editing processing in detail with reference to
FIGS. 23 to 25.

FIG. 23 is a flowchart showing a procedure of the editing
processing (the step S43) shown in FIG. 21. In the editing
processing, at a step S51, the CPU 31 determines whether or
not the current editing mode is a pen mode. In the present
modified example, in the editing processing, three modes,
namely, the pen mode, a seal mode, and an eraser mode, are
prepared in advance. In the pen mode, an image of an input
line inputted with respect to the touch panel 13 can be added
to an editing image. In the seal mode, a seal image prepared in
advance can be added to an editing image. In the eraser mode,
an image added in the pen mode or the seal mode can be
deleted. It is noted in the present modified example, at a time
of'start of the editing processing, the editing mode is set to the
pen mode. When a result of the determination at the step S51
is positive, processing at a step S52 is executed. On the other
hand, when the result of the determination at the step S51 is
negative, processing at a later-described step S58 is executed.

At the steps S52 to S57, processing in the pen mode is
executed. FIG. 24 is a view showing an example of images
displayed on the L.CDs 12 and 22 in the pen mode of the
editing processing. As shown in FIG. 24, during the editing
processing, an operation screen for performing editing (an
editing screen) is displayed on the lower LCD 12. More
specifically, a part or an entirety of an editing image 81 is
displayed on the lower LCD 12. The editing image 81 is a
stored image which is an object to be edited, namely, a stored
image which is designated by an touch input among the stored
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images 73A to 73D shown in FIG. 22. Further, images 84 to
90 for performing various operations are displayed on the
lower LCD 12. Operations using these images 84 to 90 will be
described in detail later. On the other hand, during the editing
processing, as shown in FIG. 24, the entire editing image 81
is displayed on the upper LCD 22. It is noted that a dotted line
area 82 shown in FIG. 24 shows an area in the editing image
81 which is displayed on the lower LCD 12. An image of such
a dotted line area 82 may be displayed or may be not dis-
played on the upper LCD 22. It is noted that since a real-time
image taken by the camera 23 or 25 is not displayed during the
editing processing, the CPU 31 may give an instruction not to
perform an imaging operation to each of the cameras 23 and
25. The following will described the processing in the pen
mode (the steps S52 to S57) in detail with reference to FIG.
24.

At the step S52, the CPU 31 accepts an input with respect
to the touch panel 13. In other words, the CPU 31 obtains
touch position data from the touch panel 13. The obtained
touch position data is stored in the main memory 32. Subse-
quent to the step S52, processing at the step S53 is executed.

At the step S53, the CPU 31 displays an image of an input
line 83 in accordance with an input with respect to the touch
panel 13. In other words, when a touch input is performed
with respect to an area of the editing image 81 on the touch
panel 13, the image of the input line 83 is displayed. The input
line 83 is an image showing a line at a position at which a
touch input is performed using the touch panel 13. More
specifically, when the touch position data obtained at the step
S52 indicates a position in an area where the editing image 81
is displayed, the CPU 31 adds the image of the input line 83
at the position in the editing image 81. The editing image 81
to which the image is added is displayed on the LCDs 12 and
22. It is noted that since a processing loop of the steps S51 to
S56 is repeated every a predetermined time period (one-frame
time period (Vo sec.)) during the pen mode, the processing at
the steps S52 and S53 are repeated during the pen mode.
Thus, when the user continuously performs an input with
respect to the touch panel 13 so as to draw a line, the image of
the input line 83 is generated and displayed so as to show the
line. It is noted that the generation/display processing of the
input line 83 at the step S53 is executed only when a touch
input is performed with respect to the area of the editing
image 81, and is not executed when a touch input is not
performed or when a touch input is performed with respect to
an area other than the area of the editing image 81. Subse-
quent to the step S53, processing at the step S54 is executed.

At the step S54, the CPU 31 executes zoom in/out process-
ing of the editing image 81 displayed on the lower LCD 12.
The zoom in/out processing is executed when a magnification
change instruction is performed, namely, when an input is
performed with respect to an area of a magnification change
instruction image 89 displayed on the lower LCD 12 using the
touch panel 13. The magnification change instruction image
89 is an image for performing an instruction to zoom in or out
the editing image 81 displayed on the lower LCD 12. At the
step S54, the CPU 31 changes a magnification for displaying
the editing image 81 displayed on the lower LCD 12 when the
touch position data obtained at the step S52 indicates a posi-
tion in the area where the magnification change instruction
image 89 is displayed. In the present modified example, the
magnification for displaying the editing image 81 has, for
example, three levels, and the CPU 31 changes the magnifi-
cation in order of a small magnification, a medium magnifi-
cation, and a larger magnification each time the magnification
change instruction is performed. When the magnification
change instruction is performed in the case of the large mag-



US 9,264,694 B2

37

nification, the CPU 31 changes the magnification to the small
magnification. Thus, when the magnification change instruc-
tionis performed by the user, the magnification for the editing
image 81 displayed on the lower LCD 12 is changed. It is
noted that the change processing of the magnification at the
step S54 is executed only when a touch input is performed
with respect to the area of the magnification change instruc-
tion image 89, and is not executed when an input is not
performed with respect to the touch panel 13 or when a touch
input is performed with respect to an area other than the area
of the magnification change instruction image 89. Subse-
quent to the step S54, processing at the step S55 is executed.

At the step S55, the CPU 31 executes movement process-
ing of the editing image 81 displayed on the lower LCD 12.
The movement processing is executed when a movement
instruction is performed, namely, when a touch input is per-
formed with respect to an area of a movement instruction
image 90 displayed on the lower LCD 12. The movement
instruction image 90 is an image for performing an instruc-
tion to move (scroll) the editing image 81 displayed on the
lower LCD 12. At the step S55, the CPU 31 scrolls and
displays the editing image 81 displayed on the lower LCD 12
when the touch position data obtained at the step S52 indi-
cates a position in the area where the movement instruction
image 90 is displayed. In the present modified example, as
shown in FIG. 24, the movement instruction image 90
includes images indicating four directions, namely, an
upward direction, a downward direction, a leftward direction,
and a rightward direction (triangle images in FIG. 24). When
atouchinput is performed with respect to any of areas of these
images, the CPU 31 scrolls the editing image 81 in a direction
corresponding to the image with respect to which the touch
input is performed. It is noted that the movement processing
at the step S55 is executed only when a touch input is per-
formed with respect to the area of the movement instruction
image 90, and is not executed when an input is not performed
with respect to the touch panel 13, or when a touch input is
performed with respect to an area other than the area of the
movement instruction image 90. Subsequent to the step S55,
processing at the step S56 is executed.

At the step S56, the CPU 31 determines whether or not to
change the editing mode. The determination is performed by
determining whether or not a mode change instruction has
been performed by the user. More specifically, the determi-
nation at the step S56 is made by determining whether or not
atouch input has been performed with respect to any of areas
of'a pen mode image 84, an eraser mode image 85, and a seal
mode image 86 which are displayed on the lower LCD 12.
The pen mode image 84 is an image for performing an
instruction to change the editing mode to the pen mode. The
eraser mode image 85 is an image for performing an instruc-
tion to change the editing mode to the eraser mode. The seal
mode image 86 is an image for performing an instruction to
change the editing mode to the seal mode. At the step S56,
when the position indicated by the touch position data
obtained at the step S52 is a position in the area where any of
the pen mode image 84, the eraser mode image 85, and the
seal mode image 86 is displayed, the CPU 31 determines that
a result is positive. Then, the CPU 31 changes the editing
mode to a mode corresponding to the image with respect to
which the input is performed. On the other hand, when the
position indicated by the touch position data obtained at the
step S52 is not a position in the area where any of the pen
mode image 84, the eraser mode image 85, and the seal mode
image 86 is displayed, the CPU 31 determines that the result
is negative. In this case, the editing mode is not changed.
When the result of the determination at the step S56 is posi-
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tive, the processing at the step S51 is executed again. On the
other hand, when the result of the determination at the step
S56 is negative, processing at the step S57 is executed.

At the step S57, the CPU 31 determines whether or not to
terminate the editing processing. The determination is made
by determining whether or not an instruction to terminate the
editing processing has been performed by the user. More
specifically, the determination at the step S57 is made by
determining whether or not a touch input has been performed
with respect to any of areas of a stop instruction image 87 and
a completion instruction image 88 which are displayed on the
lower LCD 12. The stop instruction image 87 is an image for
performing an instruction to stop the editing processing. The
completion instruction image 88 is an image for performing
an instruction to complete the editing processing. At the step
S57, when the position indicated by the touch position data
obtained at the step S52 is a position in the area where any of
the stop instruction image 87 and the completion instruction
image 88 is displayed, the CPU 31 determines that a result is
positive. On the other hand, when the position indicated by
the touch position data obtained at the step S52 is not a
position in the area where any of the stop instruction image 87
and the completion instruction image 88 is displayed, the
CPU 31 determines that the result is negative. When the result
of the determination at the step S57 is positive, processing at
a later-described step S72 is executed. On the other hand,
when the result of the determination at the step S57 is nega-
tive, the processing at the step S52 is executed again.

As described above, the processing in the pen mode (the
steps S52 and S57) is repeated until the result of the determi-
nation at the step S56 becomes positive or until the result of
the determination at the step S57 becomes negative. Further,
by the user inputting a line with respect to the touch panel 13
in the pen mode, the image of the input line 83 is added to the
editing image (see FIG. 24).

On the other hand, at the step S58, the CPU 31 determines
whether or not the current editing mode is the seal mode.
When a result of the determination at the step S58 is positive
(namely, when the current editing mode is the seal mode),
processing at a step S59 is executed. On the other hand, when
the result of the determination at the step S58 is negative
(namely, when the current editing mode is the eraser mode),
processing at a later-described step S66 is executed.

At the steps S59 to S65, processing in the seal mode is
executed. FIG. 25 is a view showing an example of images
displayed on the LCDs 12 and 22 in the seal mode of the
editing processing. As shown in FIG. 25, in the seal mode,
similarly as in the pen mode, the editing image 81 is displayed
onthe LCDs 12 and 22, and the images 64 to 70 for perform-
ing various operations are displayed on the lower LCD 12.
The following will describe the processing in the seal mode
(the steps S59 to S65) in detail with reference to FIG. 25.

Atthe step S59, the CPU 31 selects a seal image to be added
to the editing image 81. The selection of the seal image is
made by the user designating a desired seal image among seal
images stored in advance in the main memory 32, the stored
data memory 34, or the memory card 28. When a seal image
is selected at the step S59, the selected seal image is added at
a predetermined position (e.g. at a center position) in the
editing image 81. Thus, a seal image 91 is added to the editing
image 81, and displayed on the LCDs 12 and 22 (FIG. 25).
Subsequent to the step S59, processing at the step S60 is
executed.

At the step S60, the CPU 31 accepts an input with respect
to the touch panel 13. The processing at the step S60 is the
same as the processing at the step S52. At the following step
S61, the CPU 31 moves the seal image 91 on the editing
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image 81 in accordance with the input with respect to the
touch panel 13. An operation for moving the seal image 91 is
performed by the same operation as that for the aforemen-
tioned zoom change instruction (the step S38). In other
words, the user can move the seal image 91 by touching an
area where the seal image 91 is displayed, and by performing
an operation with respect to the touch panel 13 to shift a touch
position while touching the area. The CPU 31 can detect the
operation for moving the seal image 91 by referring to touch
position data stored in the main memory 32 at the step S60. It
is noted that the movement processing of the seal image 91 at
the step S61 is executed only when the operation for moving
the seal image 91 is performed, and is not executed when an
input is not performed with respect to the touch panel 13, or
when an operation other than the operation is performed.
Subsequent to the step S61, processing at the step S62 is
executed.

Atthe step S62, the CPU 31 executes zoom in/out process-
ing of the editing image 81 displayed on the lower LCD 12.
The processing at the step S62 is the same as the processing at
the step S54. In the seal mode, when the magnification for the
editing image 81 displayed on the lower LCD 12 is changed,
the seal image 91 is zoomed in or out in accordance of zoom
in or out of the editing image 81, and a ratio between a size of
the editing image 81 and a size of the seal image 91 is not
changed. At the following step S63, the CPU 31 executes
movement processing of the editing image 81 displayed on
the lower LCD 12. The processing at the step S63 is the same
as the processing at the step S55. Subsequent to the step S63,
processing at the step S64 is executed.

At the step S64, the CPU 31 determines whether or not to
change the editing mode. The processing at the step S64 is the
same as the processing at the step S56. When a result of the
determination at the step S64 is positive, the processing at the
step S51 is executed again. On the other hand, when the result
of the step S64 is negative, processing at the step S65 is
executed.

At the step S65, the CPU 31 determines whether or not to
terminate the editing processing. The processing at the step
S65 is the same as the processing at the step S57. When a
result of the determination at the step S65 is positive, process-
ing at the later-described step S72 is executed. On the other
hand, when the result of the determination at the step S65 is
negative, the processing at the step S60 is executed again.

As described above, the processing in the seal mode (the
steps S60 to S65) is repeated until the result of the determi-
nation at the step S64 becomes positive, or until the result of
the determination at the step S64 becomes negative. Further,
the seal image 91 is added to the editing image 81 in the seal
mode, and the user can place a seal image at a desired position
by an input with respect to the touch panel 13.

On the other hand, when the result of the determination at
the step S58 is negative, namely, when the current editing
mode is the eraser mode, processing at steps S66 to S71 are
executed. In the eraser mode, similarly as in the pen mode and
the seal mode, the editing image 81 is displayed on the LCDs
12 and 22, and the images 64 to 70 for performing various
operations are displayed on the lower LCD 12. Further, in the
eraser mode, the input line 83 and the seal image 91 which are
added during a period from the time of start of the editing
processing to a time to shift to the eraser mode are displayed
on the LCDs 12 and 22 along with the editing image 81.

At the step S66, the CPU 31 accepts an input with respect
to the touch panel 13. The processing at the step S66 is the
same as the processing at the step S52. At the following step
S67, the CPU 31 deletes the image of the input line 83 or the
seal image 91 on the editing image 81 in accordance with the
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input with respect to the touch panel 13. More specifically,
when touch position data obtained at the step S66 indicates a
position in an area where the input line 83 added to the editing
image 81 or the seal image 91 added to the editing image 81
is displayed, the CPU 31 deletes the image which is added at
the position in the editing image 81. Then, the CPU 31 dis-
plays the editing image 81 in which the image is deleted on
the LCDs 12 and 22. It is noted that the deletion processing of
an image at the step S67 is executed only when a touch input
is performed with respect to the area of the input line 83 or the
area of the seal image 91, and is not executed when an input
is not performed with respect to the touch panel 13 or when a
touch input is performed with respect to an area other than the
area of the input line 83 and the seal image 91. Subsequent to
the step S67, the processing at the step S68 is executed.

At the step S68, the CPU 31 executes zoom in/out process-
ing of the editing image 81 displayed on the lower LCD 12. At
the step S69, the CPU 31 executes movement processing of
the editing image 81. The processing at the steps S68 and S69
are the same as the processing at the steps S54 and S55,
respectively.

At the following step S70, the CPU 31 determines whether
or not to change the editing mode. The processing at the step
S70 is the same as the processing at the step S56. When a
result of the determination at the step S70 is positive, the
processing at the step S51 is executed again. On the other
hand, when the result of the determination at the step S70 is
negative, the processing at the step S71 is executed.

At the step S71, the CPU 31 determines whether or not to
terminate the editing processing. The processing at the step
S71 is the same as the processing at the step S57. When a
result of the determination at the step S71 is positive, the
processing at the step S72 is executed. On the other hand,
when the result of the determination at the step S71 is nega-
tive, the processing at the step S66 is executed again.

As described above, the processing in the eraser mode (the
steps S66 to S71) is repeated until the result of the determi-
nation at the step S640 becomes positive or until the result of
the determination at the step S71 becomes negative. Further,
in the eraser mode, the image of the input line 83 and the seal
image 91 are deleted in accordance with an input with respect
to the touch panel 13.

When the editing processing is determined to be termi-
nated at the step S57, S65, or S71, the processing at the step
S72 is executed. At the step S72, the CPU 31 determines
whether or not to store the editing image 81 which has been
edited by the editing processing. The determination is made
by determining whether or not a touch input has been per-
formed with respect to any of the areas of the stop instruction
image 87 and the completion instruction image 88 based on
the touch position data obtained at the step S52, S60, or S66.
In other words, when a touch input has been performed with
respect to the area of the stop instruction image 87, the CPU
31 stops the editing processing, namely, determines not to
store the editing image. On the other hand, when a touch input
has been performed with respect to the area of the completion
instruction image 88, the CPU 31 completes the editing pro-
cessing, namely, determines to store the editing image. When
a result of the determination at the step S72 is positive, pro-
cessing at a step S73 is executed. On the other hand, when the
result of the determination at the step S72 is negative, the CPU
31 skips the processing at the step S73, and terminates the
editing processing shown in FIG. 23.

At the step S73, the CPU 31 stores the editing image 81 in
the stored data memory 34. It is noted that the editing image
81 may be written over the stored image before the editing
processing, or may be stored independent of the stored image
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before the editing processing, or the user may be caused to
select which the editing image 81 is written over or stored
independently of the stored image before the editing process-
ing. Further, the editing image 81 may be stored in the
memory card 28 instead of in the stored data memory 34.
Subsequent to the step S73, the CPU 31 terminates the editing
processing shown in FIG. 23.

According to the editing processing described above, the
user can add a letter and a drawing with respect to an editing
image by performing an input with respect to the touch panel
13 so as to draw a line. Further, the user can add a seal image
at a desired position on the editing image.

Referring back to FIG. 21, subsequent to the editing pro-
cessing (the step S43), processing at the step S44 is executed.
At the step S44, the CPU 31 determines whether or not to
terminate the photographing processing. More specifically,
the CPU 31 determines whether or not the power button 14F
has been pressed. When a result of the determination at the
step S44 is negative, the CPU 31 executes the processing at
the step S31 again. After that, the processing loop of the steps
S31 to S44 is repeatedly executed until the photographing
processing is determined to be terminated at the step S44. On
the other hand, when the result of the determination at the step
S44 is positive, the CPU 31 terminates the photographing
processing shown in FIG. 21.

By the photographing processing described above, the user
can store the image taken by the camera in accordance with
the photographing instruction. In the present modified
example, the two display devices are included, an image
being currently taken is displayed on one of the display
devices, and an operation screen and images previously taken
are displayed on the other display device. Thus, the user can
perform a photographing operation while looking at the cur-
rently taken image displayed on the upper LCD 22 as well as
the operation screen and the previously taken image, thereby
providing the user-friendly imaging apparatus 10. Further, in
the present modified example, by providing the touch panel
13 on the lower LCD 12, an operation is performed more
easily.

As described in the above embodiment, the imaging appa-
ratus may be configured as described below.

Regarding the above problem 2, the imaging apparatus
may be configured as described in the following (1-1) to
(1-13) in order for the user to firmly hold the imaging appa-
ratus while the visibility of the display screen and the oper-
ability of the touch panel are maintained when taking an
image.

(1-1) An imaging apparatus comprises a first housing (the
lower housing 11), a second housing (the upper housing 21),
a first display section (the lower LCD 12), a first imaging
section (the outer camera 25), a plurality of buttons (the
buttons 14A to 14E), and a touch panel (13). The first housing
has a horizontally long shape. The second housing has a
horizontally long shape, and along side of the second housing
is connected to an upper long side of the first housing such
that the first and second housings are foldable. The first dis-
play section has a display screen which is provided in an inner
surface of the first housing which is a surface located inside
when the first and second housings are folded. The first imag-
ing section is provided in an outer surface of the second
housing which is a surface located outside when the first and
second housings are folded, and located at an end of the outer
surface of the second housing which is opposite to a connec-
tion portion where the second housing is connected to the first
housing. The plurality of operation buttons are provided on
the inner surface of the first housing and on both sides of the
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display screen in a longitudinal direction of the first housing.
The touch panel is provided on the display screen.

According to the configuration of the above (1-1), when the
user holds the imaging apparatus sideways, the user can
firmly hold the imaging apparatus by holding portions of the
first housing on both sides of the display screen (portions on
which the operation buttons are provided). In this case, hands
of the user are located on the operation buttons, not on the
display screen. Thus, the display screen is not covered by the
hands and does not become invisible, and visibility of the
display screen can be maintained. In other words, an imaging
apparatus which is capable of being firmly held by the user
while maintaining visibility of the display screen when taking
an image can be achieved.

Further, according to the configuration of the above (1-1),
the display section and the touch panel are provided in the first
housing held by the user. Thus, even when the imaging appa-
ratus is held and used, or even when the imaging apparatus is
placed and used on a desk, or the like, an operation with
respect to the touch panel is easy to perform (as compared to
the case where the touch panel is provided in the second
housing).

(1-2) The imaging apparatus may further comprise a sec-
ond display section (the upper LCD 22) provided in an inner
surface of the second housing which is a surface located
inside when the first and second housings are folded. In this
case, non-display-screen areas (B1 and B2) are provided on
the inner surface of the second housing and on both sides of
the second display section so as to have widths which are the
same as those of areas (A1 and A2) on the inner surface of the
first housing on which the plurality of operation buttons are
provided.

(1-3) The second housing may have a width which is the
same as that of the first housing. In this case, the display
screen of the first display section and a display screen of the
second display section have the same widths as each other,
and are provided in the same position in the longitudinal
direction.

(1-4) The imaging apparatus may further comprise a
speaker provided inside each of the non-display-screen areas
of the second housing.

According to the configurations of the above (1-2) to (1-4),
since the imaging apparatus includes the two display screens,
more information can be displayed. Further, according to the
configuration in which non-display-screen areas are provided
on the second housing and on both sides of the display screen
(the above (1-2)), even when the user rotates the imaging
apparatus 90 degrees from a state where the imaging appara-
tus is held sideways to hold the imaging apparatus length-
wise, the user can firmly hold the imaging apparatus. In other
words, when the user holds the imaging apparatus length-
wise, the user can support the areas of the first housing on
which the operation buttons are provided and the non-dis-
play-screen areas with thumbs, and can support a back sur-
face of each housing which is opposite to a surface in which
the display screen is provided with index fingers, middle
fingers, ring fingers, and little fingers. Thus, while the user
can firmly hold the imaging apparatus, the thumbs are not
located on the display screen, and visibility of the display
screen does not deteriorate. Further, according to the configu-
ration of the above (1-4), by locating the speaker inside each
of the non-display-screen areas of the second housing, the
inside space of the second housing can be used effectively,
and the imaging apparatus can be made small in size.

(1-5) The second display section may display an image
taken by the first imaging section in real time. In this case, the
first display section displays an operation screen for perform-
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ing an operation with respect to the imaging apparatus (see
FIG. 22). According to this, the display screen on which the
taken real-time image is displayed and the first imaging sec-
tion for taking an image are provided in the second housing.
According to this, if the imaging direction of the first imaging
section is changed, a facing direction of the display screen is
changed accordingly. Thus, the user can hold the imaging
apparatus while intuitively grasping the imaging direction.
Further, according to the above, since the operation screen is
displayed on the display screen provided in the first housing
which is held by the user, the operation screen is displayed on
the display screen adjacent to input means (the touch panel
and the operation buttons). Thus, the user can easily perform
an operation while looking at the operation screen.

(1-6) When a real-time image taken by the first imaging
section is displayed on the second display section, the first
display section may display an image for performing an input
with respect to the touch panel as the operation screen.
According to this, an operation with respect to the imaging
apparatus can be easily performed using the touch panel.

(1-7) The first display section may display an image for
performing editing with respect to a taken image. According
to this, the user can easily perform editing processing using
the touch panel.

(1-8) The imaging apparatus may further comprise a sec-
ond imaging section (the inner camera 23) provided in an
inner surface of the second housing which is located inside
when the first and second housings are folded, and provided
on a side closer to the connection portion of the first and
second housings than a display screen of the second display
section. According to this, the user can take images in two
different directions without changing a manner of holding the
imaging apparatus. Further, when photographing is per-
formed using the second imaging section, similarly as in the
case of using the first imaging section, by adjusting an angle
of the second housing, the imaging direction can be easily
changed, and the imaging direction of the imaging section can
be easily changed without providing a special mechanism.
Further, since the second imaging section is not exposed to
the outside when the housings are folded, the second imaging
section can be protected by folding the housings.

(1-9) The imaging apparatus may further comprise an
imaging instruction button (the button 14J) located at a right
end of the upper long side of the first housing for performing
an instruction to store a taken image. According to this, when
holding the first housing, the user can easily press the photo-
graphing instruction button with an index finger.

(1-10) The imaging apparatus may further comprise two
imaging instruction buttons (the buttons 14J and 141) located
atends of the upper long side of the first housing, respectively,
for performing an instruction to store a taken image. Accord-
ing to this, when holding the first housing, either a right-
handed user or a left-handed user can easily press the photo-
graphing instruction button with an index finger.

(1-11) Weights of the first housing and components pro-
vided in the first housing may be heavier than those of the
second housing and components provided in the second hous-
ing.

(1-12) At least a battery, a circuit substrate on which elec-
tronic components are mounted, and a connector for detach-
ably connecting to a storage medium may be provided in the
first housing.

According to the configuration of the above (1-11) or
(1-12), when the imaging apparatus is placed on a desk, or the
like, the imaging apparatus can be hard to fall down. Further,
by making the first housing held by the user heavier than the
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second housing, stability is increased when the imaging appa-
ratus is held, and hand movement can be prevented when
taking an image.

(1-13) The second housing may be capable of being opened
and fixed with respect to the first housing at an angle smaller
than 180 degrees. According to this, by making the angle
between the housings become slightly smaller than 180
degrees, the outer surfaces of the housings fit into a shape of
a hand, and hence it becomes easier to hold the imaging
apparatus.

Further, regarding the above problem 3, the imaging appa-
ratus may be configured as described in the following (2-1) to
(2-10) in order to improve operability of a photographing
operation.

(2-1) The imaging apparatus is a foldable imaging appara-
tus comprising a first imaging section (the camera 23 or 25),
a first housing (the lower housing 11), a second housing (the
upper housing 21), and a connection section (the axial por-
tions 11A and 21A). The connection section foldably con-
nects the first housing to the second housing. Further, the
imaging apparatus comprises at least one photographing but-
ton (the buttons 14J and 141) for performing an instruction to
record an image taken by the first imaging section. The atleast
one photographing button is provided on a side surface of the
first housing in a case where an inner surface of the first
housing when folded is referred to as a front surface, which
side surface is on a side on which the second housing is
located when the first housing and the second housing are
opened.

According to the configuration of the above (2-1), by pro-
viding the photographing button on the side surface of the first
housing on a side where the first housing is connected to the
second housing, a user can press the photographing button
with an index finger while holding the first housing by con-
tacting the inner surface of the first housing with a thumb and
an outer surface of the first housing with a middle finger, and
the like (see FIGS. 6 and 7). According to this, since the user
can press the photographing button while firmly holding the
firsthousing, the button is easy to press when a photographing
operation is performed, and hand movement is unlikely to
occur. Thus, according to the configuration of the above (2-1),
operability of the photographing operation with respect to the
foldable imaging apparatus can be improved.

Further, according to the configuration of the above (2-1),
since the photographing button is provided on the side surface
of'the first housing, it is possible to perform the photograph-
ing operation even in a state where the imaging apparatus is
placed on the outer surface of the first housing. It is noted that
since the imaging section is provided in the second housing,
the user can freely change a photographing direction even in
a state where the imaging apparatus is placed.

(2-2) The first imaging section may be provided in an outer
surface of the second housing when folded.

According to the configuration of the above (2-2), since the
first imaging section is provided in the second housing, the
photographing direction can be changed by changing an
angle of the second housing with respect to the first housing.
Further, since the first imaging section is provided in the outer
surface of the second housing, an image can be taken in a
direction which is the same as a view line direction of the user.

(2-3) The first imaging section may be located in the outer
surface of the second housing and on a side more distant from
the connection section than a center of the outer surface of the
second housing in an up-down direction. It is noted that, here,
the first housing and the second housing are connected to each
other one above the other, and a direction in which the first
housing and the second housing are connected to each other is
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referred to as an up-down direction. Further, a direction of an
axis by which the first housing and the second housing are
connected to each other is referred to as a left-right direction.
For example, when the first housing has a horizontally long
shape, a longitudinal direction of the first housing may be
referred to as a left-right direction.

Since the user presses the photographing button provide on
the side surface of the first housing with an index finger as
described above, there is a fear that the index finger is located
within an imaging range of the first imaging section depend-
ing on a position of the first imaging section. However,
according to the configuration of the above (2-3), since the
first imaging section is located on a side distant from the
connection portion with the first housing, the index finger can
be prevented from being located within the imaging range of
the first imaging section.

(2-4) In the imaging apparatus, as the at least one photo-
graphing button, first and second buttons may be provided on
left and right ends of the side surface, respectively.

According to the configuration of the above (2-4), since the
photographing buttons are provided on the left and right ends
of the side surface, respectively, the user can easily press
either photographing button even when holding the imaging
apparatus with either a right hand or a left hand. Thus, accord-
ing to the configuration of the above (2-4), the user can easily
perform the photographing operation regardless of handed-
ness.

(2-5) The imaging apparatus may further comprise a sec-
ond imaging section (the inner camera 23). The second imag-
ing section is provided substantially at a center of an appara-
tus main surface (the operation surface), which is formed by
the inner surface of the first housing and an inner surface of
the second housing when the imaging apparatus is opened, in
a left-right direction.

According to the configuration of the above (2-5), since the
second imaging section is provided on the apparatus main
surface, an image is taken in a direction toward the user by the
second imaging section. Further, since the second imaging
section is provided substantially at the center of the apparatus
main surface in the left-right direction, the user can easily
adjust the imaging apparatus at an appropriate position in the
left-right direction, for example, when taking an image of the
user, or the like.

(2-6) The imaging apparatus may further comprise a plu-
rality of operation buttons (the buttons 14A to 14F). The
plurality of operation buttons are provided on the inner sur-
face of the firsthousing and on a right side and a left side of the
second imaging section.

According to the configuration of the above (2-6), by pro-
viding the operation buttons on the inner surface of the first
housing, the user can hold the imaging apparatus while con-
tacting the operation buttons with thumbs. Since the opera-
tion buttons are provided outward of the second imaging
section (in the left-right direction), the thumbs of the user
contact the operation buttons at positions outward of the
second imaging section. Thus, according to the configuration
of the above (2-6), a possibility that the thumbs are located
within an imaging range of the second imaging section can be
lowered (naturally without particularly making the user
aware of this).

(2-7) The imaging apparatus may further comprise a dis-
play section (the lower LCD 12) and a plurality of operation
buttons (the buttons 14A to 14F). The display section has a
display screen which is provided substantially at a center of
the inner surface of the first housing in a left-right direction.
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The plurality of operation buttons are provided on the inner
surface of the first housing and on a left side and a right side
of'the display screen.

According to the configuration of the above (2-7), by pro-
viding the operation buttons on the inner surface of the first
housing, the user can hold the imaging apparatus while con-
tacting the operation buttons with thumbs. Here, since the
operation buttons are provided on the left and right sides of
the display section, the thumbs of the user contact the opera-
tion buttons at positions outward of the display section. Thus,
according to the configuration of the above (2-7), the thumbs
are prevented from disturbing a display by locating the
thumbs on the display screen of the display section (naturally
without particularly making the user aware of this).

(2-8) The imaging apparatus may further comprise a dis-
play section (the lower LCD 12), a coordinate input section
(the touch panel 13), and a control section (the CPU 31). The
display section has a display screen which is provided in the
inner surface ofthe first housing. The coordinate input section
is an input device operable to input coordinates on the display
screen. The control section displays a predetermined image
on the display screen, and records an image taken by the first
imaging section when an input by the coordinate input section
is performed in an area of the predetermined image.

According to the configuration of the above (2-8), the user
is able to perform a photographing operation by the coordi-
nate input section provided on the inner surface of the first
housing. According to this, the user can easily perform a
photographing operation even when the imaging apparatus is
placed on the outer surface of the first housing. Thus, by
making it possible to perform a photographing operation
using the coordinate input section, it is unnecessary to operate
the photographing button with an index finger, and the pho-
tographing operation can be easily performed in various hold-
ing manners (e.g. in a holding manner in which the second
housing is down).

(2-9) The control section may display the predetermined
image so as to be located substantially at a center of the first
housing in a left-right direction.

According to the configuration of the (2-9), since the pre-
determined image to be touched when the user performs a
photographing operation is displayed substantially at the cen-
ter of the first housing, the user can easily perform an opera-
tion even when performing an operation with respect to the
touch panel with either a right hand or a left hand. Thus,
according to the configuration of the above (2-9), even when
performing a photographing operation in a state where the
imaging apparatus is placed on the outer surface of the first
housing, the user can easily perform the photographing
operation regardless of handedness.

(2-10) The first housing may have a length in a left-right
direction which is equal to or larger than 100 mm and which
is equal to or smaller than 150 mm, and a length in anup-down
direction which is equal to or larger than 60 mm and which is
equal to or smaller than 90 mm.

According to the configuration of the above (2-10), by
making a length of the first housing an appropriate length,
such as making the length of the first housing in the left-right
direction equal to or larger than 100 mm and equal to or
smaller than 150 mm, and making the length of the first
housing in the up-down direction equal to or larger than 60
mm and equal to or smaller than 90 mm, the imaging appa-
ratus can have a shape which is easy to hold when held with
either one hand or both hands. In other words, according to
the configuration of the above (2-10), the imaging apparatus
does not become hard to hold with one hand by having a shape
which is too long in the left-right direction, and does not



US 9,264,694 B2

47
become hard to hold with both hands by having a shape which
is too short in the left-right direction. Further, since the first
housing has such a length in the up-down direction that the
first housing fits into a palm, it is easy for the user to hold the
imaging apparatus when holding the imaging apparatus with
either one hand or both hands.

Further, regarding the above problem 4, the imaging appa-
ratus may be configured as described in the following (3-1) to
(3-10) in order to provide an imaging apparatus with which it
is easy for a user to perform imaging and voice input.

(3-1) An imaging apparatus comprises a first housing (the
lower housing 11), a second housing (the upper housing 21),
a first display section (the lower LCD 12), a second display
section (the upper LCD 22), an imaging section (the inner
camera 23), and a voice input section (the microphone 42).
The second housing has a lower side which is connected to an
upper side of the first housing such that the first and second
housings are foldable. The first display section has a display
screen which is provided in an inner surface of the first hous-
ing when folded. The second display section has a display
screen which is provided in an inner surface of the second
housing when folded. The imaging section is provided in the
inner surface of the second housing and between the display
screen of the first display section and the display screen of the
second display section. The voice input section is provided in
the inner surface of the second housing and between the
display screen of the first display section and the display
screen of the second display section.

According to the configuration of the above (3-1), since the
imaging section and the voice input section are provided
between the two screens, if the user faces the two screens
when performing imaging and voice input, the camera and the
microphone are located so as to face the user. Thus, the user
can successtully perform imaging and voice input while fac-
ing the two screens (without changing a direction of user’s
face). Further, for example, when taking an image of the user
with the camera, the user performs an imaging operation
looking at the camera while looking at the screen. However,
since the camera is located between the two screens according
to the configuration of the above (3-1), the user can minimize
a length for which his or her view line is shifted between the
camera and the screen when performing the imaging opera-
tion, and the imaging operation becomes easy to perform
while the user looks at the two screens. Further, according to
the configuration of the above (3-1), since the camera and the
microphone are located substantially at the same position in
the second housing, the user naturally turns his or her face to
the microphone if the user faces the camera when taking an
image. Thus, user’s voice can be easily collected by the voice
input section, and detected accurately.

(3-2) The imaging apparatus may further comprise an
operation button (the buttons 14A to 14F) provided in the first
housing.

According to the configuration of the above (3-2), since the
operation button and the microphone are provided in the
different housings, it is unlikely to collect, by the micro-
phone, operation sound (noise) generated when the operation
button is operated, and a desired voice can be accurately
detected by the microphone. Further, according to the con-
figuration of the above (3-2), since the operation button is
provided in the first housing, it is considered that the user
holds the first housing when performing imaging. Thus, the
user can easily change an imaging direction to a desired
direction by turning the second housing to the desired direc-
tion without changing an orientation of the imaging apparatus
(without moving the first housing).
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(3-3) The second housing may have at the lower side an
axial portion (21A) which is pivotally connected to the upper
side of the first housing. In this case, the imaging section and
the voice input section are located in the axial portion.

According to the configuration of the above (3-3), by locat-
ing the imaging section and the voice input section in the axial
portion for achieving a folded structure, a distance between
the two screens can be shorter as compared with the case
where the imaging section and the voice input section are
located between the screen of the second display section and
the axial portion. Thus, the two screens can be located closer
to each other, and it becomes easier for the user to look at the
two screens.

(3-4) The axial portion may be located substantially at a
center of the second housing in a left-right direction.

According to the configuration of the above (3-4), since the
imaging section and the voice input section are located sub-
stantially at the center in the left-right direction, it becomes
easier for the user to perform imaging and voice input.

(3-5) The imaging section may be located at substantially
ata center in a left-right direction. In this case, the voice input
section is located at a position away from a position of the
imaging section in the left-right direction.

According to the configuration of the above (3-5), by locat-
ing the imaging section at the center in the left-right direction,
for example, it becomes easier for the user to take an image of
the user such that the user is located at a center of an imaging
region. In addition, even if the voice input section is located at
a position slightly away from the center, it does not have a
significant effect on detection accuracy of the voice input
section. Further, according to the configuration of the above
(3-5), since the imaging section and the voice input section
can be juxtaposed to each other in the left-right direction, a
distance between the two screens can be shorter as compared
with the case where the imaging section and the voice input
section are juxtaposed to each other in an up-down direction.
Thus, according to the configuration of the above (3-5), the
imaging section and the voice input section can be located
such that it becomes easier to look at the two screens while
ease of performing imaging and voice input is maintained.

(3-6) The imaging apparatus may further comprise voice
output sections (the speakers) provided in the inner surface of
the second housing and on both sides of the display screen of
the second display section in a left-right direction, respec-
tively.

According to the configuration of the above (3-6), when the
user holds the imaging apparatus so as to face the two screens,
the voice output sections are located in positions correspond-
ing to left and right ears (in positions on both left and right
sides of user’s face), respectively. Thus, a stereo effect can be
effectively obtained.

(3-7) An imaging apparatus comprises a first housing (the
lower housing 11), a second housing (the upper housing 21),
a first display section (the lower LCD 12), a second display
section (the upper LCD 22), an imaging section (the inner
camera 23), and voice output sections (the speakers). The
second housing has a lower side which is connected to an
upper side of the first housing such that the first and second
housings are foldable. The first display section has a display
screen which is provided in an inner surface of the first hous-
ing when folded. The second display section has a display
screen which is provided in an inner surface of the second
housing when folded. The imaging section is provided in the
inner surface of the second housing and between the display
screen of the first display section and the display screen of the
second display section. The voice output sections are pro-
vided in the inner surface of the second housing and on both
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sides of the display screen of the second display section in a
left-right direction, respectively.

According to the configuration of the above (3-7), similarly
as the sixth aspect, by the user holding the imaging apparatus
s0 as to face the two screens, a stereo effect can be effectively
obtained. Further, similarly as the first aspect, when the user
faces the two screens, the camera is located in front of the
user. Thus, the user can successfully perform imaging while
facing the two screens (without changing a direction of user’s
face).

(3-8) An imaging apparatus comprises a first housing (the
lower housing 11), a second housing (the upper housing 21),
a first display section (the lower LCD 12), a second display
section (the upper LCD 22), and an imaging section (the inner
camera 23). The second housing has a lower side which is
connected to an upper side of the first housing such that the
first and second housings are foldable. The first display sec-
tion has a display screen which is provided in an inner surface
of the first housing when folded. The second display section
has a display screen which is provided in an inner surface of
the second housing when folded. The imaging section is
provided in a center portion in the left-right direction and
between the display screen of the first display section and the
display screen of the second display section when the first
housing and the second housing are opened.

According to the configuration of the above (3-8), similarly
as the configuration of the above (3-1), by providing the
camera at the center between the two screens, a shift ofuser’s
view line from a state where the user looks at the camera is
minimized, and information displayed on the upper screen
and information displayed on the lower screen can be
obtained. Further, even when the user looks at the information
displayed on either the upper screen or the lower screen, a
difference between the imaging direction of the camera and
user’s view line is small, and it is possible to take an image of
the user who faces the camera.

(3-9) The imaging apparatus may further comprise a voice
input section (the microphone 42) provided in the center
portion in the left-right direction and between the display
screen of the first display section and the display screen of the
second display section when the first housing and the second
housing are opened.

According to the configuration of the above (3-9), similarly
as the configuration of the above (3-1), since the camera and
the microphone are located substantially at the same position
in the second housing, the user naturally turns his or her face
to the microphone if the user faces the camera when taking an
image. Thus, user’s voice can be easily collected by the voice
input section, and detected accurately.

(3-10) The imaging section may be provided at a center in
the left-right direction and between the display screen of the
first display section and the display screen of the second
display section when the first housing and the second housing
are opened. In this case, the voice input section is provided
close to the imaging section.

According to the configuration of the above (3-10), simi-
larly as the configuration of the above (3-5), the imaging
section and the voice input section can be located such that it
becomes easier to look at the two screens while ease of
performing imaging and voice input is maintained.

Further, the imaging apparatus may be configured as
described in the following (4-1) to (4-3).

(4-1) An imaging apparatus is configured so as to be
capable of transforming between a first mode in which a first
housing and a second housing are stacked with each other and
a second mode in which the first housing and the second
housing are opened. The imaging apparatus comprises at least
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one photographing button which is provided on a side surface
of the first housing in the case where an inner surface of the
first housing in the first mode is referred to as a front surface,
which side surface is on a side on which the second housing
is located in the second mode, for performing an instruction to
record an image taken by an imaging section.

(4-2) A second imaging section may be provided substan-
tially at a center of an apparatus main surface in the second
mode in a left-right direction. In this case, the imaging appa-
ratus further comprises a plurality of operation buttons which
are provided on an inner surface of the first housing in the first
mode and on a left side and a right side of the second imaging
section.

(4-3) A display screen may be provided substantially at a
center of the inner surface of the first housing in the first mode
in the left-right direction. In this case, the imaging apparatus
further comprises operation buttons which are provided on
the inner surface of the first housing and on a left side and a
right side of the display screen.

As described above, the present embodiment is usable as a
hand-held imaging apparatus, and the like in order to make it
easy to perform an editing operation with respect to a live
image, and the like.

While the example embodiments presented herein have
been described in detail, the foregoing description is in all
aspects illustrative and not restrictive. It is understood that
numerous other modifications and variations can be devised
without departing from the scope of the embodiments.

What is claimed is:

1. A hand-held imaging apparatus comprising:

a first housing;

a second housing foldably connected to the first housing;

a processing system, including a central processing unit;

a first camera provided in an outer surface of the second

housing when folded;

a first display screen which is provided in an inner surface

of the first housing when folded;

a touch panel for detecting touch coordinates with respect

to the first display screen;

wherein the central processing unit is configured to per-

form at least:

displaying a live image which is currently taken by the first

camera on the first display screen;

creating a new first image after the creation of the live

image by receiving an input from the user with respect to
the touch panel, in a state where the live image is dis-
played on the first display screen, and making a change
also to an image taken by the first camera subsequently
to the input obtained from the user, by combining the
image taken by the first camera subsequently to the input
obtained from the user and the first image, the hand-held
imaging apparatus further comprising:

a second display screen which is provided in an inner

surface of the second housing when folded;

storage locations in a memory; wherein

the central processing unit is configured to further perform:

storing the changed live image as a stored image in the

storage locations in accordance with a predetermined
operation; and

displaying on the second display screen the changed live

image,

wherein the central processing unit is configured to further

perform displaying a stored image which is stored by the
predetermined operation in accordance with the prede-
termined operation being performed.

2. The hand-held imaging apparatus according to claim 1,
wherein
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the first camera is located in an area of the outer surface of
the second housing corresponding to non-screen areas of
the inner surface of the second housing which are pro-
vided on both right and left sides of the second display
screen, and the distance of the location of the first cam-
era from the first housing is larger than the distance of a
center of the second housing from the firsthousing when
the hand-held imaging apparatus is in an opened state.
3. The hand-held imaging apparatus according to claim 1,
wherein
a predetermined image for performing a predetermined
operation is displayed on the first display screen, and
wherein
the central processing unit is configured to further perform:
storing the changed live image as a stored image in the
storage locations in accordance with an operation of
designating the predetermined image by means of the
touch panel.
4. The hand-held imaging apparatus according to claim 1,
further comprising:
an operation button provided at least at one of right and left
ends of an upper side of the first housing; and wherein
the central processing unit is configured to further perform
storing the changed live image as a stored image in the
storage locations in accordance with an operation with
respect to the operation button.
5. The hand-held imaging apparatus according to claim 4,
wherein
an operation button is provided at each of the right and left
ends of the upper side of the first housing.
6. The hand-held imaging apparatus according to claim 1,
wherein
an operation button is provided at a left end of an upper side
of the first housing as viewed from the inner surface of
the first housing, and wherein
the central processing unit is configured to further perform
storing the changed live image as a stored image in the
storage locations in accordance with an operation with
respect to the operation button.
7. The hand-held imaging apparatus according to claim 1,
further comprising
asecond camera provided in an inner surface of the second
housing, wherein
the central processing unit is configured to further perform
displaying a live image which is currently taken by the first
camera or the second camera on the first display screen.
8. The hand-held imaging apparatus according to claim 7,
further comprising:
an operation button provided at least at one of right and left
side of an upper side of the first housing;
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and wherein the central processing unit is configured to

further perform

storing the changed live image as a stored image in the

storage locations in accordance with an operation with
respect to the operation button, wherein

the first housing has a first axial portion which is provided

so as to project from the inner surface of the first housing
in a direction perpendicular to the inner surface of the
first housing, the second housing has a second axial
portion which is pivotally connected to the first axial
portion, and the second imaging section is located in the
second axial portion.

9. A non-transitory computer-readable storage medium
storing a program which is executed by a computer that
performs functions of a hand-held imaging apparatus com-
prising:

a first housing;

a second housing foldably connected to the first housing;

a first camera provided in an outer surface of the second

housing when folded;

a first display screen which is provided in an inner surface

of the first housing when folded; and

a touch panel for detecting touch coordinates with respect

to the first display screen, the program causing the com-
puter to:

display a live image which is currently taken by the first

camera on the first display screen;

create a new first image after the creation of the live image

by receiving an input from the user with respect to the
touch panel, in a state where the live image is displayed
on the first display screen and make a change also to an
image taken by the first camera subsequently to the input
obtained from the user, by combining the image taken by
the first camera subsequently to the input obtained from
the user and the first image, wherein

the hand-held imaging apparatus comprises a second dis-

play screen which is provided in an inner surface of the
second housing when folded, and storage locations in a
memory, and the program further causes the computer
to:

store the live image which has been changed as a stored

image in the storage locations in accordance with a
predetermined operation; and

display on the second display screen the live image which

has been changed,

wherein the computer displays a stored image which is

stored by the predetermined operation on the second
display screen in accordance with the predetermined
operation being performed.
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